Google 


This is a digitai copy of a book that was prcscrvod for gcncrations on library shclvcs bcforc it was carcfully scannod by Google as pari of a project 

to make the world's books discoverablc online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subjcct 

to copyright or whose legai copyright terni has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the originai volume will appear in this file - a reminder of this book's long journcy from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with librarìes to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have taken steps to 
prcvcnt abuse by commercial parties, including placing lechnical restrictions on automated querying. 
We also ask that you: 

+ Make non-C ommercial use ofthefiles We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commerci al purposes. 

+ Refrain fivm automated querying Do noi send aulomated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a laige amount of text is helpful, please contact us. We encouragc the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogX'S "watermark" you see on each file is essential for informingpcoplcabout this project and helping them lind 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legai Whatever your use, remember that you are lesponsible for ensuring that what you are doing is legai. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countiies. Whether a book is stili in copyright varies from country to country, and we cani offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps rcaders 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full icxi of this book on the web 

at |http: //books. google .com/l 


» 


■•■„^* 


yOlVlEC 


'««(-,. -.5!^ 


library: 

No. I 9 (fZ 

Sbelf . -^ f 


mmsir 


LIBRARI 


•■»? 


^;s 




a^ (t^^ 


/A^r ^///'-^"^ 


/ 


' THE 

YEAR-BOOK OF FACTS 

r THE MOST IMPOETANT DISC0VER1E8 k IMPHOVEMENTS 
I OF THE FAST YEAB ; 

. ABTS ; RATOBAL FHILOSOFHT ; 
; HETEOBOfiOOT -A 


Bt JOHN TIMBS, P.8.A. 




LONDOM: 
DAVID BOGUE, FLEET STEEET. 

HDCOCLTI. 


l 


LOVSOVc 

nanut abv wowaxdb, vmnms. 


èi 


\cjt^ 


W 

/^/^SUL RODERICK IMPEY MURCfflSON, D.C.L., Etc. 

{Wvt\a:Pwitait.) 

Tbis distmgaished èonoAnt is the eldrat son of Keimeth Morchison, Esq., of 
TFarradal& in Boss-shire» where he was bom in 1792. He wae educated at the 
Dorhatn Grammar School, and at the M ilitary College of Marlow ; and received 
the honorarj degree <^ M.A. from the Univeraities of Cambridge and Durham. 
He senred aa an offioer in the anny from 1807 to 1816, in Spain and Portugal 
with the 36th Foot. He fought at Oóniima, under the gallant Sir John Moore ; 
he afterwardfl served on the staff of hia uncle» Generai Sir Alexander Mac- 
kÌBnzie, and lasUy, as oaptain in the 6th Dragoons. 

** After having senred his country as a soldier," says an aUe wrìter in the 
JTortib BriiÀt^ Beview, ** Mr. MnrohMon broo^t into the field c^ acienoe ali the 
ardour of his profession, and, after twenty years' unremitting toil, placed himself 
in the highest rank of modem geologiats. When the more rec«it tbrmatiotts on 
the earth's sorfaee had been weU investùiated, and it had beai placed beyond a 
dopbt that their age coold be determivedby their imbedded fosala, it became a 

Sroblem of the deepeet interest to eztend the aasne law to the older sedimentary 
eposits ; to trace the later formi^ons downward to the oldeet ; to deacribe the 
formations whioh oontain the earliest traoet of cn-ganic life, and to distingaish the 
atrata which conqpoee them from thoae whioh had been depoùted when no living 
thii^ moved amcmg the watera."* 

Mr. Morchison's earliest aoientifio laurds were eaìned in his native land. 
ThuB, in 1827, he read a memoir on the Coalfield of Brora, in Sutherland, to the 
Oeologioal Society of licmdom, of whioh he was then Seeretary ; and next session 
foUowed it br an additional paper on the Oohtio Bocks of that and other parta of 
Scotland. In 1826, in company with his friend Professor Sedfewick, he commu- 
nicated to the G^edogical Society an aoeount of the Seoondary Strata of the Isle of 
Arrsax; and in the same aesaion, that impartaat memoir on the 04d Bed Sand- 
«tones of the North of Scotland, in which the occurrence of fosaQ fishes in these 
deposits was first made known to naturalists. This memoir may tmly be descrìbed 
as the starting-point of ali that has reoently been done in investigating the Old 
Bed Sandatone of Scotland. 

Mr. Murchison's researches were now, for a tùne, tumed to fordgn landa ; as 
tiìs valuable Memoirs on the Austrian and BavarisA Alpa, and on some parta of 
T^rol md Germany, amply show. But, in 1831, he retumed to British geology, 
and began those inrestiga^ns in the west of fingland whioh bave indeliol^ con* 
nected ma name with the most andent and perhaps moat interesting p«nod in 
the hiatory of the òrganic beinga that bare inhabited our planet. In tne abore 
year, Mr. Murohison applied himself to a systematic ezamination of the older 
sedimentary deposits in£iu;land and Wales; and, after five years' labour, he 
succeeded in establiriiing what he denominated " the Sìlorian System," oom- 
{Hrehending a succession of strata which lie beneath the Old Bed Sandatone, and 
seem to be in dose apOTOximati<Mi to the dqposits that preoeded the existence of 
pianta and animala. Thia 8;^stem (named from ita ooon^yixig thoae connties 
whidi formed the anoient langdom of the SUares) is divided into the Upper 
Silurian, consisting of Ludlow and Wenlook rocks ; and the Lower Silurian, of 
Oaradoc and Llandeilo rocks. The same aucoeasion of the older sedìmentwy 
strata was foond in the west of Europe, and in North and Sonth America ; and 
Mr. Murchison next traced the extension of the Silurian system to the moun- 
tainous Idngdoms of Norway and Sweden, and particularlv to the vaat empire of 
European Baasia, where the relative j>oaition of the older rocks haa aoffered 
little or no diaturbance from the intmaive agency of fire.t After yeara a^ent in 
m^yping the roeka, and coUeotine, olaaaifpng, and descrìbinc the fossile, the 
JBiluria» Syttem was at length publiahed in 1899; and, by ita mll and accurate 
fikota, and clear and lucid arrangement, has, without dispute, formed the basii 
of ali that has subaequently been done in Paheosoic geology, both in this 
country, on the oontinent of Europe, in America, and in otner parta of the earth. 

Under the countenance of the Imperiai €k)ywnm«at, Mr. Murddaon, in com» 
pany with Professor Sedgwick and M. de Vemeuìl, in 18é6, oommenced a geoh>. 
àcu surrey of the Busaian Empire ; havin^ previously explored several parts of 
&frmft«y, Poland, and the Carpathiana, as mtormediate between the British and 

• Men qfthe Time. New Edition, 1866. f Ibìd. 


4 SIR RODEKICE MUBCniSOK. 

Bossian deposita ; and ha next examined the Faiffiozoic rocks of Scandinavia : the 
results of the entire Expedition were publiahed in two largo volumes, in 1845. In 
1811, upon the presentation of the flnt Report upon this Geologica! Surrey to 
2if icholas, Emperor of Kussia, his majestj presented Mr. Murchison with the 
decoration oi the seoond class of St. Anne, in diamonds, which, howeyer, the 
Poreign Office in England meanlj refused him permisBion to wear; and the 
Emperor, as if aware of the slisht thus put upon his ftiend in England, presented 
him with a magniflcent colossal vase of Sibenan avanturine, mounted on a column 
of porphyry, with this inscriptìon: — **Gratia Imperatorìs totius Bossi», 
Boderico Murchison, GeologisB Bossi» Exploratori, 1842." After three jears' 
additional labour, Mr. Muirehison completed his survey of Bussia, when the 
Emperor conferred upon him the Grand Cross of the Order of St. Stanislaus ; 
and upon his return to England, in 1846, thus honoured and accredited, he was 
permitted to accept and wear the Bussian orders, and receired the additional 
Bonour of British Knighthood. 

8ir Boderick Murchison has since repnblished his Siluria, ui elaborate volume 
of 523 pages, containing a faithful outhne of his previons laboors, with a detailed 
description, and condensed practical and popolar view, of the older sedimentarr 
rocks and their charaoteristic oriamo remains. In this work, the author de- 
monstrates by strong and conclusive evidence, that the SUurian System is aa 
ìndependent system, which api>ear8 to have b«en fonned in various parts of the 
globe at one and the same time, of the same rocks and minerals, and inhabited 
1^ the sune animala and plants. Sir Boderick has altogether established this 
System with inoontrovertible evidence, in G^reat Britain and Ireland, Germany 
]4ance, Belginm, North America, Spain, Portugal, Sardinia, Cape of C^ooS. 
Hope, the Hinuuaya Monntains, Hmdostan, Australia, South America, the 
Umted States, FalUand Islanda, &o. 

A brìef notice of this great work was givenin the Tear-Book ofFaeU, 1855 
p. 261. One of the latest laboura of the liunented Professor Edwuid Forbes wa» 
the production of a brìlliant paper upon Sir Boderick Murchison's work, in the 
QlMirterly Beview. 

Among Sir Boderick Murchison's late scientific ìnvestigations was a tour to the 
Korth, the results of which are thus characterized by a compet«nt wrìter in the 
Jnoemess Courier : — •' As the head of the Scottish Geological Survey for the Gk)- 
yemment, it was his province either to confirm and veriiy the results of the two 
yewB of hard labour he had in 1826-27 among the mountains of Boss and Suther- 
hjid, streng^thened as his observations then made were by visits to other High- 
land tracts in 1834, in 1840, and 1850 : or else to ascertain that the views of more 
recent exploren (espeoially of Mr. Hugh Miller) were more definite and oorrect 
than his own. The tendency of Mr. Miller's last descriptions of the quartz 
rock of the Scarabens of Caithness, and the marble beds of Dumess and Assynt 
was to classify them ali as subordinate or included beds of the great Old Bed Hand» 
stone formation, which he has so fully and beautifully iliustrated. Sir Boderick 
Murchison, in his late examination of the country, whidi involved a doublé tra- 
verse of the county of Sutherland, and one along thewhole northcoaet iGrom Cape 
Wrath to Thurso, and which has since been extendod to the west coast of Boss- 
shire, has, we understand, seen reason to adhere to the opinion he long ago ex- 

J)ressed, and of ^hich he is now firmlv persuaded; namely, that the hiu>d crvstal» 
ine rocks of Sutherland and Boss, which form but one and the same serìes are- 
of infinitely higher antiquitv than the Old Bed Saudstone serìes, which not onlr 
overlaps them unconformably, but is composed or made out of them." 

Sir Boderick Murchison's name must be recorded in the annals of the late Dis. 
covery of Gk>ld in Australia» In 1844 he instituted a comparison between the 
rocks of Eastem Australia and those of the auriferous Ural Mountains, and as 
a result, he was the first who pubUcly declared his opinion that gold must exist 
in Austrsdia.* In 1846 he ureed the superabundant Comisb tin-miners to emigrate 
to Ntyr South Wales, and uiere obtam gold from the alluvial soil in the manner 

* In the published Parliamentary Beport of the Gold Discovery, ali mentìon 
of Sir Boderick Murchison's name was omitted; an act of improprìetyon the 
part of the British Gk>vemment which Sir Boderick very reasonably pointed out; 
Dut this omission was explained by the ciroumstanoe of the Beport having been 
drawn up by the Bev. W. B. Clarke, who attempted to set up some qIm^ to 
having made similar prognostìcatìons long before Sir Boderick Murchison; but 
Hargreaves entirely disprOTes Giarke's assertion. (See AuttraUa and ite Gold 
Fielatf chap. iv.) 


(lui thej eitncteJ tin from tbe envel of th«)r nUfie conndT. Ij4tar in the 
Bame jflH-airHoderiolriddMBSfiTEarlOrsj', thfii SMrstMy foc the Colonifa, 

JJuring the paat reH, scieiife hu susUiD^ > tvofold lo» ìd tli« detthi'of ths 
«nuiwnl geolofristi, Orwnough ud De U Bcche, to whoee meraory air Boderick 
.. — ..: — t :ì .v^ ,.., __jj feeling tribnte:- 


*'16| BelffraTe-iguue, Aprii 16. 
" The decMM of theee tna «minetit geologisU hating Itrd ma tu uldieae mr 
lalned mend, the Dean of Llandaff (W. CoDrbe&re), oa the he»/ luu our 

«usigea, whiist I ODiit, for nenopsl reuoiu, certiin parierapha laudùoiy of 
lOM "ho «re endeavouring to flU up the rmka in thatTxjdy wiich I hod càlled 
■ la viidllegarit' of the geological forces :— 

" 'Nov, within sii «eeki of Ihe ilo» of mj thieesooce aod eizhth year 
(«ritca Dean Conybeue), I nnut eip»t lo aee che aliifl aii£ aaiooiates of Che 
purtuLts ofmjownmorevigorous Tiara oflifceathered. One of tbem (Greeo. 
outlb) «as my ftnt iuitrai^Hir aDd gnide in our oammoii Ime, the other (De U 
Beohe) A moBt efflcient compaoion and collaborateur durìng lay long reoidenca 
ÌQ the rnost iuteteatìnf fleld of flonuraet, and che aucceeafiu completer of aU I 
had tmpeifectjj sketahed in the geologrof G-Iamorgan, Perhapa I moat deeply 
feel (u I oughl) for -mj old leader. Se waa trul; the Ari Frendeot of tlie 
Geological Society of London, in the wideat poasible aenae of the e jprngion, at 
the Terj eu-H«c mQui of geological Bcieace ìqIo Eneland, and he waa in «verr 
warqualifted to tuke thelead. Hia long residence on the Coutinent, Uà geaenl 

capai Bcientific men, made him the chinnel of ooDieiioD hetween uà inauMed 

most important at oor firat atart. Then. hÌ8 Uigaoitj in deteetintf vai iDOuetrj 
in eoUepting ali the achttvred Information that bore npon Ihe ph^ioal geograph;, 
□at of England alone, but of the dobe. vruin itself tro^ BdnuraJjle. Hiajno- 
logicsl map uf England is a full record of hia irork for onr conntry, andhii 
recent map of UindÙBIan alleata eqnallj bla minate and detaiied inlbrmation 
Mspecling the moat dialant looalilJM. 

^d lowcdaa much in niy Saotian reaearchea ai l'oKed to Greonough when I 
wrote T\c Oealagg af England and WaUt. The Muaeum of Practieal Oaology 

" The loM of Qreenough, adianced aa he vaa inveart, vas nhoUr nneipeeted : 
for sbnrtly before Us deith, at Kaples, he >rrole to me aleCter follof animatico, 

bad watched wilh aitiiety the progreaa of hia fataljiseaae. 

" No worda of mine are reqmred to raiae eitber of theae two remar^ble persona 

felt by ali thoaa nho were acquainted with tbem ; but let me impresB on the 
-'--'- -'the general public the deep reapect in nhìcbne, ofthe aune eallins aa 
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Goremment has reoognised the well-merìted irepatatioii of Sir Boderìok, ^ con- 
ferring on him the imporUmt office of I>irector>G«iie»l of the Geological Soirey 
of Great Britùn and Irelaad. We agree with a wrìter in the ScoUmant that the 
abore appointment may be re|;arded as the due acknowledgment on the part of 
tbe nation of the value of thia unportant work» the Geological Sarvey being often 
merely the completion of the scheme traced out in ita maps and teotions. The 
sanie writer then refers to some of Sir R. Murchison's doings in reference to Scot- 
land : " In 1834 he stirred up the Britìsh AssociAtion, then meetine at Edinburi^ 
to urge the claims of Sootland in reference to the Trigonometricu Sorvev on the 
attention of GK>yemment ; and in 1850, when this migratory parliament of scienoe 
retnmed to this city (Edinburgh), we find him again instant in the good cause. In 
ali the snbsequent movements on this question he has taken a pronùnent part» 
erer urging on the more rapid proseoution of the Trigonometrical, and the ezten- 
sion of the Geological Survey tb ScotLand, and now that he has attained this most 
inflnential officiai poàtkniy we bave no doubt he will not forget the just claims of 
his natile land." 

To this should be added, that at the meeting of the BritiahAssooiatioB atGlaa* 
^w, last autumn, under the able presidency of the Duke of Argyll, the prooeed- 
inga of the G^logical Section were enrìohed by some very able oontrìbutions by 
Sir Roderick Murohison. Of these papera, abstracts wìIIÌm found in the G^lo- 
gical seetion of the present Tear-Book qfFaet».. 

Sir Roderick Murcfaison filled the c^oe of Pretident of the Qeoh>^eal Society in 
1831, 1832, andl842, 1843; andPreaidentof the GeographioalSocie^in 1844,1845, 
and 1852, 1863. He is alao a Fellow of the Boyal Society, the Linnaan Society, 
ftc.; Member of the Imperiai Academy of Sciences at St. Petersburg, and the 
Boyal Academies of Bertin, Copenhagen, and Bmssds ; Correaponding Member of 
the Institute of Fraoce; Honorary Fellow of the Boyal Society of Edinburgh, 
of the Boral Iriah Academy, &c, Sir Boderick has alao been three ^ears a 
Tmstee of the Britiah Mnseam; and duiìng the past year he waa appomted to* 
the Boyal Commiaaion for the Bzhibition of 1861. 

Sir Roderick MurehÌBon is the aothor of nearly one hundred pablications on 
the sdences of geology and geography ; his contrìbutiona to Tanous sdenlàfio 
bodies datìng from the year 1826. Among bis latest worka is bis Memoir on the 
Structure of the Alpa, Apenniné», and Carpa&daau ; The Thwrmfferwold and the 
Marx Ckmpared; and SMmria, or the Sikorjf qf the OUeet Boeke eontaining 
Oraaitùe Semaina. 

Sir Roderick Mnrchison eiQayB a world-wide zepntation for his oourtesy and 
affability to sdentiflo TÌsitors to this oovaktry; and his presidentìal r^wióiM of 
professors of soience, art, and Uterature, take foremost rank among the in- 
ielleotual hospitalities of the London seaaon. 
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Ptttsniral «Ir isefiil Sitt. 


Od Ha; 15, 1SG5, the UniTenal Exhibitìoii, or the Sew Palaoet of 
Indmtrj, od the Seme, vera opeoed wilL Iinp«iul splendonr. In «u 
account of the eeremcmy, in the Athtnamwi, So. 143S, the writer 
drsiVB the following pantUel with tlie Qreat ExhiHtion of ISSI, in 
Hjde Park :— 

Tha buildÌBB in HTde PuA wu the Feople'i Pilaoe. Ti» boiUinga ih 


iC witH t^ love telttat t. p<* HtUe. In Pa{i t)we ig e 
owBenbipT or ttie noptct th»t sprluga trom o 


LB ExpoBÌtìon. When 


lotKiD, (ad moTB ubogt iC m tbef «nold « 

for ■ OBjr DD BclTeFKiioA of the higner powen. 1d Uyde Fuk «r^ BnglìthDim 

felt kt home ; uid hia Ciyit^ Pslue hul ths omlr. u weD h the Tuìetr, ot 

^e Pam Fdkces of Indulti? *re thiee in nnmb«t — (he Coitnl 
Falttce, the FoUoe of the Fine Arte, and tbe falaoo of MaoUno^, 
These uè aepante building and have nriona tonni. The ciBtnl 
building il a panllelogram, with a triple tiKif of glaM, Imrel-ab^i^ 
like the trsnéept of oni CrTstsl Falaoe : — tlia middle udì havìng • 
wider base, hot a leas eletatum thut oora. In this boildiiig Ute em- 
monial took place. A long gallery, vary nturoir for the length, of the 
ahape of a railin^ tonnel, bnt w^ lìghted from a partial glàn ioof| ÌB 
the MaoMiieiy P&Ui». It nuu olong the baoh of (he Seine for three- 
qoarten of a mile, and is particnlarly ugl; irhen vieired &am the rtq* 
of the Chuuber of Depatiee, or tha eq>luiade of the river. Bnt «ithin, 
it a perhaps the iiu»b effeotiTe of the tla«e. The CcutnJ Palao^ 
neuly equue in abape, haa no Tiatas. 

The grand featnre of the Preoch Bihibition ia tìnta d<«orib«d In the 
Littrtuy OaxdU, No. £000 :— 

iniMDoblTdMiii|riiiihHthaFHBEihilritiontKaBth*tcfLoDd(ni, iathat it 
oompriHi ao ^libifion of the works ot Iìtìd^ artiita, Frrofb aod ibreign, hi 
paìaiù^, aonlptore, t/Dgr^fiox, lithagraph j» and archìUAtiiral dnipiAT wbereaa 
tbe Lmdoa aba« ma sonbiad aÌHiliiaÌTelT lo masahotiinid gooÒM. The «jDm- 
tiona of the Fh» Aita ha» been {daced in a tepaiate building ipaoiallT «a- 
■biHL«d fi» them in the ATenoe Mtmtjugoe, at tome diataoce fiom the Exhibi. 
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tion Falace. Thù btiildixig, thoa^^h onlf in lath and plaater, Ì8 not withont some 
pretensions to architecturdi ment, and it is admirablj distributed for the por- 
poses to whioh it is destined. Three large square sidoons are set apart — one for 
Prussia and two for France ; one of the latter beine called the " Grand Salon/' 
or the <' Salon d'Honneur." The Engiish bave bì& saloons to the right \riùch 
mn up the greater part of the ediflce ; the Belgians and Batch bare the oorre- 
sponcung saloons on the left side ; and the fVench have the remaining side 
saloons on either band. Denmark, Italy, Switzerland, and Baden, bave the 
rooms nearest the entry, and Austria occupies a saloon to the rigbt of Prussia. 
In addition to ali tbis, the EngUsh bave a Iturge saloon for sculpture, and Horaoe 
Yemet, Ingres, Decamps, bave special saloons to themselves. The other oonn- 
tries not bere nxentioned are provided for in other saloons. The total nnmber of 
Works ezhibited is 5028 ; the number of artiats by whom they are contributed ia 
2001. France exbibits 1832 paintings by 690 artists ; 354 pieces of sculpture by 
354 scuiptors ; 191 engravings by 77 ensravers ; 156 arcbìtectural designs by 69 
arobiteots ; and 95 lìthographs by 28 bthographers. Great Britain suppUes 231 
paintings by 99 artists ; 143 aquareUes by 49 artists ; 80 pieces of sculpture by 
35 artists ; 152 engravings by 41 engravers ; 18 wood engrarings by 11 engrarers ; 
2là lithographs hj 6 lithograpbers ; 7 cbromo-Utbograpns by 3 artists ; and 126 
architectnm designs by 51 architects. Prussia contrìbutes 154 paintings by 78 
artists ; 38 pieces of sculpture by 11 scuiptors ; and 4 lithographs, 3 ebromo- 
litboipapbs, 1 arcbitectural design, and 45 engraTÌngs by 22 persons. Austria 
snppBes 107 paintings, 91 pieces of sculpture, 24 engravings, & arcbitectural de- 
signa ; Be^iam 206 paintings, 26 pieces of sculpture, 16 engrayings, 2 litho^aphs, 
and 2 architectural designs; the United States 86 paintings, and 3 pieces of 
sculpture ; and HoUand 96 paintings, 4 aquarelles, 8 pieces of sculpture, 26 en- 
grayin^, and 4 arcbitectural designs. Tuscany, once so renowned for pre-emi- 
nence in the arts, exbibits only one work — a pamting ; and amongst ** out-of-the- 
way" countrìes only two present tbemselyes— Java with one painting, and Pera 
with five. 

^ It is impossible adequately to describe the sorpassine grondeur of this exbibir 
tion of the Fine Arts : — ^it is to the artists now Uving what the oollections of the 
Louvre are to those that bave gone to the tomb . Landseer, ComeUus, Kiss, 
Pelacroix, Couture, and, as already mentioned, Vemet, Nigrès, and Decamp 
figure in it, — and after them come a bost scarcely less wortby, though lesa 
faxnoas : — aU the great men of the day in fact are there. 

The Engiish part of the Exhibition comprìsed contributions from 
Leeds, Nottingham, Birmingham, Belfast, Sunderland, Glasgow, 
Dundee, London, Edinburgh, Dublin, the Pottery districts, and other 
great centres of our national industry : and the general character of 
these contributions was not only splendid mecbanical skill, but £ur 
greater artistic taste tban it was the fashion on the Oontinent to sup- 
pose the Engiish possessed. The spedmens of our productions from 
India also made a splendid show. The Belgians made a very credita- 
ble display, not only in ali the branches of ordinary manufactures, but 
also in those which from elegance or ingenuity partake of the character 
of art. The Parisians figured nobly. Austria, Wurtemburg, the 
smaller states of Germany, and Switzerland, were fully equal to what 
they were at London. Turkey made for herself an elegant compart- 
ment, one of the most charming features in the Exhibition. Tuscany 
showed marble, sculpture, and painted glass. Russia did not exhibit 
at ali. France occupied the largest place in the Exhibition (the Engiish 
carne next), and ber display was, on the whole, the most brilliaut of 
ali. Each exbibiting nation had its spedai district ; but the centrai 
naye or transept was made common to ali. And bere were grouped in 
rich profndon the most curious, the most beautiful, and most extraor- 
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dinaiy contenta of the ExMbition, Prominent amongst them were a 
reprodnction of the famous apparatus of the Boyal Observatory at 
Greenwich, models of English vessels, specimens of the higher order of 
£]ìglish manofactures, and some objects of English art. Here vere 
also some exqnisite specimens of Farisian manufactures, some verj fine 
altar-pieces and chnrch omamcnts, copies of portions of the architec- 
tnral ornamenta of the Cathedral of Cologne, the apparatus of a light- 
house, collectiona of arms and cannon supplied by the artillery and the 
nary, &c. &c. 

The Exposition was closed with Imperiai state on NovemberlS, when 
the Distribntion of Medals took place ; the number of exhibitors who 
obtained medals or hononrable mention being abont 12,000.* 

In the Report presented to the Annnal General Meeting of the Insti- 
tntìon of Givìl Engineers, held December 18, the Exhìbition was 
admìtted to bave been, in some respects^ more interesting than 
that of London in 1851. There vere better displays from the colo- 
nies ; the machinery and wrought metals of the continent generally, 
and the agricultnral implementa and machinery of Franco in particular, 
exhibited great progress ; and the foreign machines for textile fabrics 
showed more attention to accnracy of fitting, and considerable advance 
in mechanical skiU. These features were more apparent, in conse- 
qnence of the inadeqnate manner in which many important branches of 
British indnstry were represented ; for instanoe, there were only two 
English locomotives among the twenty railway engines exhibited — 
fonrteen of whichj however, bordered on the system introduced by Mr. 
Orampton. The models of the great works of civil engineering were, 
with few exceptions, exhibited only by the Ministry of Public Works 
of Franco, and by members of the Institution of Civil Engineers ; 
and a well-merited tributo was paid to the excellent and liberal spirit 
which animated the fourteenth class, composed almost entirely of 
French engineers, by whom the only two grand prizes of honour were 
recommended to be awarded to Mr. Stephenson and Mr. Rendei, whilst 
the decoration of the Legion of Honour had been requested for 
Hr. Stephenson and Mr. Brnnel ; and a largo number of prizes of 
honour, and of medals of the first and second classes, and hononrable 
mention, had been awarded to other members and associates of the 
Institution. 

Feeling the importance of the occasion, the Council had not hesì- 
tated to deprive the Institution, even for an inconvenientlylong period, 
of the sericea of Mr. Manby, the Secretary, in order to bis proceeding 
to Paris to fili the post of Vice-President of the fourteenth class (civil 
constmctions), as aoon aa it waa found that other members, who had 
been appointed to the jury, could not attend, and the manner in which 
the duties had been performed waa noticed approvingly. 


HAOHINEBT AT THE PARIS EXHÌBITION. 

Mb. Fairbaien, Civil Engìneer, in the capadty of juror at this Ex- 

* The Grand Medal of Honour ìs engraved in the tìtie-page to the present 
Tolmne. 
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liiMtioii, colleeted a serìes of facts, ìb oonnexion with the TuriotiB forni» 
and adaptations of the objects that carne before him ; and these he has 
grouped together in a comprehensiye description of the mechanieal oon- 
trìyances d^played in the Exhibition, in such form as to show in what 
yre are dìfferent from, and wherein oonsists onr saperiority oyer, thoee 
of other conntrìes.* 

Mr. Fairbaim prooeeds brìefly to examine the present state of the 
Steam Maohinery of France and other parts of Europe, in oompa- 
rison with those of our own in that section of the Ezhibition of 1851. 

Steam Engineè and Steam Mackinery, — The number of steam en- 
gines in the Ezhibition was 112, consisting of 71 stationary, 24 marine, 
and 17 locomotiYes, as follows : — 

Statioiaury. 


Fnnee . . 
QretA BriUixi 
Austria . . 
Froflsia • . 
Belginm . . 
Hanorer 
Wortemburg 
Baden . . 
Swedea . . 
UnHed States 
HoUand . 

Total 


Looomo- 
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4 
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. 25 . . 
, 11 . . 
. 11 . 
. 1 . . 
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11 1 
11 . . 

71 . . 

< 

• 

6 . 
. 2 . 

. 1 . , 
. 1 . . 
. 3 . 
. 1 . 

2 , 
1 . . 

17 . . 

» i 

• 


Marme. 

11 
11 


24 


. Stationary Enffvnes, — The department of stationary engines com- 
prised almost ali theyarieties of oonstmction — ^horizontal, yerticaly and 
oblique. The horìzontal with one cylinder appeared to be much in 
demandi and the yertical with two cylinders, upon Woolfs principle, 
haying an expansion from four to fiye times the yolume of the small 
cylinder^ had for many years existed in Fianco. This description of ^ 
engìne had been for the last half oentnry in general use in that country, 
and almost equally so in Belgium and most other parts of the continent. 
They were worked generally at a pressure of 40 Ibs. to 50 Ibs. on the 
square inch, and the steam was supplied from boilers with the fire 
under the two longitudinal tubes. These tubes were connected with 
the boiler at both ends, and the heated currents haying made two or 
more cìrcuits of the boiler, made their escape to the chimney in the 
usuai way. These boilers are not, in my opinion, superior in the 
economy of fael to those with internai flues, or the tubular system as 
oonstructed in this country ; but their reaisting powers to internai 
pressure are greater than boilers of larger dimensions. The horizontal 
single cylinder engines appear to be gaining ground upon the doublé 
cylinder yertical engìne, and, doubtless, this arìses from their superior 
economy (not in fael but in price), their compact form, and the limited 
space which they occupy ; and now that metallic pi^ns are so accu- 
rately.constructed, the wear and tear upon the cylinders is greatly 

* The entìre paper, of whioh the aboye is the substanoe, was read by Mr* 
Fairbaim to the Brìtish Aasooiation, at their late Meeting at Glasgow, Sep- 
tember 12-19. 
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reduced. The eondenser is plaeed below the cylinder, and the air- 
pump is worked by a leyer attached to the croBs-head of the connect* 
ing-rod and horizontal slìdes. The aìr-pomp, lìke the cylinder, is 
plaeed horizontally, and yarions forma and devìces are adopted in oider 
to gire the reqnired motìon of the feed-pnmp, and other organic parts 
of the engine. The valves in most of those engìnes are of the usnal 
oonstruction, worked by an eccentricfroxn the fly-wheel shaft, but they 
bave peculiso: featnres of a yarìable laps working through the spindles 
of the Yalves, and by a moyeable cam which works in a sqnare freme at 
the end of the 8pìn<Ùe, any required expansion can be obtained. This 
appears to be a yery ingenious and a yery simple contrìyanoe, and 
seems to answer the pnrpose of cutting off the steam at aay required 
point of the stroke. The oonsomptioii of coal in this engine is repre* 
sented to be -^^ -^y and ^ kilogrammes of coal, per borse power pw 
honr, or abont 3 Ibs. Engiish ; and in order to couyince the public of 
the truth of this statement, the makers publicly annomiced that they 
offered a gnarantee that ìt shall not exceed that amonnt. 

The application of the horizontal in place of the yertical cylinders is 
not a new idea ; on the contrary, it is nearly as old as the steam- 
engine itself ; but the difficulty in former days was the want of tools 
and accnracy of construction in order to render the working parts 
smooth and steam tight. This is no longer an obstade, as the perfec* 
tion of the automaton tools surmonnts alt those inconyeniences, and 
bence it follows that the conceptions of former days — for want of 
the instruments requisite for construction — bave remained in statu quo 
np to the present time. In the Paris Exhibition the daimants for 
originality of design, and the practical application of others preyiously 
known, were numerous on alt sides ; and although the desire to become 
an originai inyentor may in some cases be objectionable, it neyertheless 
has ite use in stimulating that actiye race to renewed ezertions in far* 
therance of future deyelopments in practical scìence. The reduced cost 
and compact form of the horizontal engine is likely to supplant the old 
▼orticai system, and assuming the same rate of expansion to be in ope> 
ration, and the steam to be cut off at one-fourth or one-fiffch of the 
stroke, the result will be — so far as regards the economy of fuel — the 
same as that derìyed firom the doublé cylinder, and that by a much less 
expensiye engine in the originai cost. In this coujitry these improye- 
ments, although well known, are not carried to the same extent as in 
Franco ; notwithstanding that the same kind of engine is in operation, 
they haye, neyertheless, made slower progress, excepting only the horì« 
zontal non-condensìng engine, which is now extensiyely used as an 
auxiliary force in most of the manufacturing distrìcts. There is, how- 
eyer, stìU wanting a well-digested system of the horizontal condensing 
engine, compact in form, and adapted to the work it has to perform. 
Hueh has yet to be done in this way ; and the Paris Exhibition presented 
numerous examples for our guidance. 

Locomotive JSngvnes. — The locomotiye engine had its orìgin in 
Bngland, and as yet retains its superìority oyer ali others, both in 
dedgn and construction. It would, howeyer, be illiberal and unjust if 
we ^d not aecord great merìt to the many excellent specimens contri- 
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buted to the Paris IJnÌYental Exhibition. Of sixteen locomotire en- 
gines exhibited, nearly ali of them were somewhat complex in arrange- 
ment and design, bui evincing great care and attention to solidity of 
construction. Many of the engines are npon the system of Crampton, 
with the valve motions oatside, which gives to the eng'ine an appear- 
ance of complication that does not occur in those of English construc- 
tion. In other respects the engines are the same as onr own, with the 
link motions, and other indispensable attachments. 

Marine Eìigines. — In marine steam engines there was little to recom- 
mend, as the contribntions were very scanty in that department, and 
would not bear a comparison with tiiose that were exhibited at the 
Crystal Palace in 1851. With the exoeption of a pair of neat engines 
from the Mortala Works in Sweden, two pairs from Cail and Co., and 
a small pair from Tod and M*Gregor, of Glasgow, for the screw pro- 
peller, there was nothing besides models that deserve the name of 
marine construction. 

Hydravlic Engines and Machines. — The turbine appears to bave 
supplanted the water-wheel almost entìrely in the estimation of the 
French engineers and manufacturers ; and the millwrights or con- 
structors, availing themselves of the Uni versai Exhibition, contributed 
a great variety of articles of this kind. In many parts of France» 
Switzerland, and Germany — ^particularly in the mountain districts, 
where fuel is expensive — ^the turbine ìs of great vaine ; and in many 
parts of the country where water and high falls abound, the turbine is 
a more convenient and less expensive machine than the water-wheel. 
On the subject of turbines and their comparative economy, there exists, 
however, considerable diflFerence of opinion : the advocates for the tur- 
bine contending that they are equally effective as the water-wheel, and 
yield from seventy to eighty per cent, of the theoretical fall. Others, 
again, contend for superiority and economy in the water-wheel. Mr. 
Fairbaim has found them range from fifty to sixty per cent, of the 
actual fall, and in some cases as high as sixty-five to seventy per cent. ; 
but they are certainly not so eflFective as the breast-wheel when well 
constructed, yielding, as a well-constructed wheel will do, from 
seventy-five to eighty per cent. In the turbines there is, however, a 
considerable reduction in the first cost of the machine, and lookiug at 
their great velocity when propelled by high faUs, and their relative 
weights, they are certainly preferable, under certain conditions and 
certain localities, to water-wheels. In other respects, where the fall 
of water does not exceed fifty feet, the water-wheel will be found to 
possess, as far as my experience goes, considerable advantages over the 
turbine. 

Machinery for the Manufacimre of Cottoriy Silh, Flax, and Wool, 
— In these departments, namely, the French, Belgian, and ZoUverein, 
several excellent spedmens of machinery were found. Some of thent 
were highly finished, and the new combing machine made by the 
Messrs. Schlumberger and Co., appeared conspicuous for its ingenuity, 
and the ef&ciency of its operations. This machine has been greaùy 
improved by Messrs. Hetherington and others, since its first intro<* 
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daction mio Manchester and Bradford; and in the preparation of 
cotton for fine yams ìt ìs one of the most important machines that has 
come into use for many years. In the combìng of flax and wool ìt ìs 
hecoming equally important ; and in its application to the manufacture 
of the long wool, alpaca, and the mohair fabrìcs of Bradford it has at 
once established its snperiority o^er the system of carding and combing 
by the old process. The English contributions of machineiy are always 
safe in the hands of such men as Flatt Brothers and Co., and the other 
English contributors. Several newly-improved machines of the very 
best construction might be seen in the space occupied by the 'Rnf^li^ji 
for the mannfacture of cotton. Messrs. Platt Brothers and Co. con- 
trìbnted a complete system of cotton machinery ; and Messrs. Elee and 
Co., of Manchester, did the same, excepting only the blowing and 
spreading processes, which were omitted; Mr. Mason, of Bochdale, 
also contributed several specimens of exceedingly well made machines. 
The machinery fór the manufactnre of flax and silk was very imper- 
fectly represented in the English department. Mr. Peter Fairbaim, of 
Leedsy a large oonstmctor of flax machineiy, stood prominently for- 
ward in having efifected the greatest improvements in his contributions 
to the perfection of those machines — in fact^ his machinery is to the 
flax manufacturer what Mr. Whitworth's machine tools are to work- 
shops, of the yery first quality ; and the reason assigned by him for not 
exhibìting was the enormous expense of showing his yery extended 
serìes of machines to advantage. 

JPlour MUU. — The contributions to the Com Mill Department were 
nnmerous and interesting; and the contributors showed no small 
degree of skill in the numerous forms and devices by which they 
respectively recommended their machinery to public attention. A 
flour mill, by Burdon, of five pairs of stones, and drìven by a turbine, 
on tìie prìnciple of Poncelet, deserved especial notice, from the novelty 
of its design and the facility by which the stones can be stopped and 
started. The turbine, with its cistem, is placed below, in the centro 
of the stones, five in number ; the main shaft or spindle penetrates the 
first floor, and from thence ascends to the top of the mill, and in its 
paasage gives mution to the different machines for dressing, cleansing^ 
elevating, &c. 

Special Machinery and Apparatvs for Worhahopt. — The articlea. 
contained in this classificatiou comprìsed a collection of such yaried 
forms and character as to render any process of adjudication extremely 
difficult, and the distance by which they are separated from each other 
rendere it stili more troublesome to arriye at a just and correct deci- 
sion. . . . Amongst other noyelties of the Exhibition was the engina 
of Mr. Siemens. It is upon the regeneratiye prìnciple, or that of ren- 
dering actiye the latent beat of steam by a process of applying beat to 
the steam of the cylinder as it is exhausted at the end of the stroke. 
This steam haying performed its work upon the piston, is discharged 
through conducting pìpes into a second and third cylinder, and these. 
two latter are enveloped by exterior cylinders, having fumaces at the 
ends, and on which the beat currents of these fumaces impioge, giving ta 
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the lower end a tempermtore in the interior of almost 500^ Tliis increase 
of temperature surdiarges the steam as it passes trom the oentre cylin- 
der, donbles ita volume, and acting npon the pìston or pianger by ita 
expansion, drives it -forward ready for the same rqpetìtion in the sae- 
oeedìng stroke. The steam, thns expanded and redneed in temperatare, 
is paesed by another oondnctìng pipe into the opposite side of (iie 
pìston, whidi, acting npon it in a state of satnration, haying reoeived 
some additional beat in ite passage throngh some wire ganze which fiUs 
the annnlar spaoe between the two cylinders oyer the famaces, it is 
again ready for the sncceeding stroke. In this way the engine is 
worked, the steam making a Constant drcnit, and worked over and 
over again with abont one-tenth of snpply from a small Tessei or ì)oiler 
attadied immediately above the heated cylinders. The results, ae- 
oording to Mr. Siemens, are highly satisfactory, and produce from the 
same qnantity of coal more tìian doublé the fàcce of the steam-engine. 


BBITIfiH RAUWATB. 

Ms. RoBSBT Stephbksoit, H.P., ?resident of the Institntion of OìtìI 
Engineers, has presented an address, in which he applied himself to the 
greatquestion of Brìtish fiailways, which were described as spreading^ 
like a network, over Qreat Britain and Irdand, to tìie eztent of 8054 ' 
miles completed. Thus, in length, they exoeed the ten chief rìyers of 
Europe united, and more tìian euough of single rails are laid to make a 
belt of iron around the globe. 

Thecost of these lines has been 286,000,0002. — equal to one-third of 
the amount of the National Bebt. 

The B4Ùlway works bave penetrated the earth with tunnels to the 
extent of more than 50 miles. There are 11 miles of viaduct in the 
vicìnity of the metropolis alone — ^the earthworks measuie 550,000,000 
of 'cubie yards, which would form a pyramid a mile and a half in 
heìght, with a base laiger than St. James's Park. 

Bighty millions of tnùn miles are run annuàlly on the railwayB, 
5000 engines, and 150,000 vehicles compose the working stock ; the 
engines, in a straight line, would extend from London to Chatham ; 
the Tehicles from London to Aberdeen ; and the companies employ 
90,400 officers and servants ; whilst the engines consume annuàlly 
2,000,000 tons of coals, so that in, every minute of timo 4 tons of coal 
flash into steam 20 tons of water — an amount sufficientfor the supply of 
the domestic and other wants of the town of Liyerpool. The coal con- 
sumed is almost equal to the whole amount exported to foreign oountrìes, 
and to one-half of the annual consumption of London. 

In 1854, 111,000,000 of passengers were conveyed on railways; 
each passenger travelled an average of 12 miles. The old coaches 
carrìed an average of 10 passengers, and for the conveyance of 300,000 
passengers a day 12 miles each, there would bave been required at 
least 10,000 coaches and 120,000 horses. 

The receipts of the railways in 1854 amounted to 20,215,000Z. ; and 
there is no instance on record in which the receipts of a railway have 
not been of contìnuous growth, even where portions of its traffic have 
been abstracted by competition or new lines. 

The wear and tear is great : 20^000 tons of iron require to be re- 
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plaoed annually ; aDd26,000,000of sLoepersaimiiaUyperiih ; 300,000 
treee anìnially fdled io make good the loes of sleepera ; and 800,000 

ixeea can he groim oa little leas than 5000 acres of foresi land. 

♦ ♦ * ♦ . ♦ 

Parliamentaiy legìslatioii f or railways ia fall of inoongruitiefl and ab- 
sordities. Th.e Acts of Parlìament which railirayB bave been foroed to 
obtain, cost the oonntry 14,000,0002. sterling, — ^tbe ezelneÌTe &alt of 
Parlìainent itself, and of the system it enfocoed. The kgìslatiou of 
Parlìament bas made railways pay 70,000,000 of money to landownen 
£or land and property ; yet almost every eslate traTersed by a raìlway 
bas been greatly improyed in vaine. 

The Electric Telegiapb — ^that ofispring and ìndispensable oompanion 
of railways — ^was nezt oonsidered : 7200 miles of tel^gn^h, or 86,000 
mìles of wires, bave been laid down at least Tbree thonaand pe<^le 
are continnally employed, and more than a million of public messages 
wwe annnally flashed along this '* sileni higbway." To the working 
of railways the telegraph bas beoome essential. The needle was capable 
of indicating at every station whether the line is dear or Uocked, or 
if acdident has anywhere oocorred. The telegraph oould, iherefore, do 
tihe work of additional rails, by imparting instantaneous information to 
the officers, and enabling them to augment the traffic over those por- 
tions of the line to which their duty might apply. It also enables 
laxge savìngs to be effected in roUing stock, by affording the means of 
sapplying such stock at any station at which it ìs needed, from some 
other station where it has aocumulated and is noi wanted. The mode 
in which this ^stem was worked was described, and ite simplìcity was 
commended. As a perpetuai current is paasing through the wires, the 
guard or engine-driver has only to break the train wire in case of acci* 
dent, and the officers at the nearest station are instantaneously apprised 
that something is wnmg and that aasistanoe is needed. Some statistics 
were given to show that the business of the Electric Telegraph Com- 
pany has increased fifty-fold in seven years. 

!EUkiIway accidente oocurred to passengers, in the first half of 1854, 
in the proportion of one accident to every 7,195,348 travellers. 

The resnlts of Railways are astounding: 90,000 men are employed 
direcily, and upwards of 40,000 coUaterally— 180,000 men, with their 
wives and families, represent a population of 500,000 souls; so that 
1 in 50 of the entìre population of the kingdom might be said to be 
dependent on railways ! The annual reoeipts of railways now reach 
20,000,0002., or nearly half the amount of the ordinary revenue of the 
state. If railway intercourse were suspended, the same amount of 
traffic could not be carried on under a cost of 60,000,0002. per annum ; 
so that 40,000,0002. a year were saved by railways. To the public 
'' time is money," and in point of time, a fiirther saving is effected; 
for on every joumey averagìng 12 miles in length, an hour is saved to 
111,000,000 of passengers per annum, which is equal to 38,000 years 
in àie life of a man working eight hours a day ; and allowing an ave- 
rage of 3«. per diem for bis work, this additional saving was 2, 000, 0002. 
a year. 

The address conduded with some words of practical application : 
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The duty devolves on Givìl Engineers of improTiog and perfecting thìs 
yast system. Every farthìng sayed, on the train mileage of the king- 
dom, is 80,000Z. a-year gained to railway companìes. There ìs, there- 
fore, ampie field for economical appliances, and therefore no economical 
arrangement, however trifling, ìs to be neglected. Nothìng wonld 
afford the President greater satisfaction than that firom his observations 
some sound practiceJ improvement should resnlt to a system idth 
-which hìs name, in consequence of his father's works, had been so 
largely associated ; for, however estensive his own connexion wìth rail- 
-ways, ali he had known, and ali he had himself done, was dne to the 
parent whose memory he cherìshed and revered. 

Beferring to the benefits derived from the Institution, the President 
observed that it is the arena wherein bave been exhibited that intellì- 
gence and familiar knowledge of abstract and practical science, charac- 
terìsing the papers and discnssions ; in consequence of the Constant in- 
tercourse within its walls, professional rivalry and competition are now 
condacted wìth feelings of mutuai forbearanoe and conciliation, and the 
efforts of the members are ali directed in the path of enterprìse and 
towards the fetir reward of successfal skill. The business of the civil 
engineers, from a craft, has become a profession, and by union and pro- 
fessional uprightness a great field is opened to eneigy and knowledge.* 

CHANOES IS IRON. 

Db. Noad States, as the result of experiments made during a reeent 
Tisit to the Welsh iron-mines, . that ** The tendency of iron to pass £rom 
the fibrous or tough to the crystalline or brittle condition is promoted 
by yarious causes ; everything, in fact, which occasions a yibration 
among its partides has this tendency." He then descrìbes his expe- 
riments, which prove that the metal may be made to pass from one 
state to the other : — **Seeing a large quantity of iron chain lying 
about, and leaming that, though scarcely wom, it had been laid aside 
in consequence of the breaking of some of the links, he ezamined 
sevei'al from different parts of the chain. He found that a single smart 
blow with a hammer was suffident to snap the metal, the fììÉicture of 
which was crystalline, and its brittleness such that it could, without 
difficulty, be broken into small pieces under the hammer. Dr. Noad 
then heated strongly in a forge some of the broken links, and fdlowed 
them to cool very slowly undemeath a bed of fine sand. After the 
lapse of twenty-four hours they were examined ; the metal was found 
to bave recovered its tenacity ; it could no longer be broken to pieces 
under the hammer ; and when at length, after repeated heavy blows, 
it did partially yield, the texture of the metal was found to be per- 
fectly fìbrous — every trace of a crystalline structure had disappeared. 

* With the opening of the year 1856 were commenced twò weeldy newspapera, 
gpecially devoted to the profession, namely, the Engineer, and the Snyineerinj 
Journal» 
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XACHIKEftT VOB ìUlWWXOTUBIMÙ HOILOW PBOJBOTtLlS. 

Mk. B. Petbbs, engìneer, of Soathwark, has patented a Machine 
for maDufactiiring Ordnance-shells and other hollow Tessels, from wUch 
exoellent resulta are obtained. His ìn^ention ciMDsists in the em- 
ployment of a hoUow monld, made in tvo or more parte, into which 
metal or other material ie poored throngh a pipe which desoends abont 
midway into the mould ; and in imparting to the mould, after a snfficieut 
amofnnt of material in a fluid or semi-flnid state has been ponred 
therein, two rotary motions at right angles, or nearìy so, to each other. 
The centrifugai force acting in ali directions, distributes the oòntents of 
the monld erenly ali round the inside thereof ; while the internai pipe 
acts as a Tent for the escape of air and gases, and preyents any con- 
siderable quantity of material, if any, being forced therefrom. On 
stopping the two motions, and opening the mould, the hoUow article 
will drop out perfectly formed. When makiqg shells, and if so desired, 
the inyentor inserte round the outside of the internai pipe a ferule screw 
threaded on the inside. This ferule will become incorporated with the 
shell, and will be ready for receiving a fuse threaded with a corre- 
sponding screw. It may be also necessaiy to insert a plain ferule round 
ti^e pipe when forming other articles, to prevent adhesion thereto. — 
Me<i>am€f^ Magaame, No. 1689. 


SELF-OAPPIHa RIFLB. 

MoNSixuB NxBoir, of Paris, has exhibited to the Institution of Civil 
Engineers an ingenìous mode of placing Detonating Caps on the Nipple 
of a Eifle or a Musket. The apparatus consìsts of a tube containing 
twenty-two caps, placed parallel with and dose beside the barrel, being 
pertially inserted in the stock, and so arranged, that whilst the near 
end was attached by a pin to the hammer, the further extremity is free 
to travel in a slot. Its action is very simple ; the tube being filled 
with caps from a reseiToir, seyeral of which occupy but a very email 
spaoe, the end cover being tumed down. On drawing the hammer to 
half>cock, the tube is drawn forward, until a cap is brought over the 
nipple, and at fnll-cock the cap is pressed down upon it. After firìng, 
if any portion of the copper remain attached to the cap, it is remoTed 
by a sznall picker preceding the tube, on its being again drawn forward 
io repeat the operation. 

It is eyident that by this simple and cheap addition to any ^re-arm, 
much time must be saved in loading, and a great waste of caps must 
be ayoided ; whilst about 25 per cent, of copper is saved in making the 
caps, and they are kept dry in the reservoir, instead of being exposed 
to damp, and running the rìsk of not exploding. 

The system is stated to haye obtained the approbation of the highest 
mUitary authorities in France, and with the characteristic alacrìty of 
the Goyernment of that country, to be ahready in prooess of adaptation 
to the Minié rìfles, and to fire-arms of ali kinds, for the French army. 


THE VREirCH, OB XINIE BIVLB. 

The foUowing account of the progressive improyements in this for- 
midable weapon are by a Correspondent of the Atlas journal : — 

B 
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It was not unti] about 1835 that tlie French Government began 

seriously to occupy itself on thìs subjeot. Oapt. Delvigne, of the 

In£ftntry, then snbmìtted to the Minìster of War a STstem, tbe object of 

whicb was to sappress the dnmsy mode of loading by forcing the ball 

to the bottom of the barrel with a mallet» and at the same time render 

ihe operation easier and qnìcker, -with the advantage of having the 

bayonet fixed. His pian consisted in having a cylindrìcal chamber for 

ihe powder in the breech, mach smaller than the bore of the gun. The 

charge of powder fiUed the chamber ; and the ball, which entered 

freely, was pressed down on the mon^ of the chamber, and two or 

ihree strokes of the ramrod flattened the ball into the shape of an 

erange, and made it fili the rìfle, thns stopping ali windage. By thìs 

mode mnch time was gained in loading, tìie bayonet reniained fixed, 

and there was a great accoracy in firing ; bnt the range was diminished, 

compared with the mnsket, in oonseqnenee of the flatness of the ball. 

To remedy this defeda M. Thiéry, Chef d'Escadron d'Artillerie, pro- 

posed an oblong ball» which had a mnch greater range ; and this ìed to 

the adoptìon of the present cylindrioconical baU. In 1844, Golonel 

Thonyenel, of tìie Artillery, proposed a great modification in the carabine 

(rìfle), which consisted in fixing at the bottom of the barrel a steel 

cylinder half the diameter of the bore ; thìs cylinder was snrroonded 

by the charge of powder, the ball rested on the end of the cylinder, 

which was fiat, and three strokes of the ramrod (which was hoUowed 

at the end to the shape of the ball) suficed to make it fit the rifle, and 

fili np ali windage. After innumerable experiments to determìne the 

inclination and the depth of the grooyes, their number, and the length 

of the barrels, which were made by fixing the baxrels on a solid 

immoveable stand, and adjnsting them with the greatest precnìon to 

the target, the Oommission arrived at the most important resnlts that 

were erer obtained on small arms. The length of tiie barrels was fixed 

at 86 cents. (2 feet 9^ inches), the nomber of the grooves at 4, and 

^eir inclination 1 tum in 2 metres ; the ball, weighing nearly donble 

the ordinary ball, has three sharp circnlar grooyes on the cylindrìcal 

part, which are fonnd to givo it greater accniacy of flight. The ball 

end of the cartrìdge is dipped in melted tallow, which has the effect of 

deaning the rìfles, and thns preyents the residne of the powder filling 

them np. The charge is less than half that used in the mnsket. Some 

idea may be fonned of the importance of this arm when it is known 

that atthe dìstanoe of 1000 metres (nearly 1106 yards), from a target 

24 feet long, and 6 feet high, 80 per cent, of hits is the average 

resnlt of the firing of the dkastewi* à pied. The practical resnlts at 

the sieges of Bomarsnnd and at Sebastopol, where the Bnssian artillery 

conld not show themselves at the embrasnres withont being killed or 

wounded to a man, speak enongh for the importance of this arm. This 

is the weapon, with a sword bayonet in addition, which the ehctsseurs 

à pied and the Zoaaves are armed with ; it is called ecmihine à tige. 

The foot artilleiy are also anned with a short rifle on the same 

principio. 

In 1849, M. Minìéy member of the Rifle Oommission, and who 
had taken an actiye part in ali the progressive improvements the rifle 
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had tuideigone, proposed to rifle the mnsket^ and employ a ball of his 
inventìon, whìch did not require forcing down, and which might be pnt 
in the hands of theinfantry — this ball being cylindrìcal, and terminated 
a.t top by an oval-shaped head. By an ingenions contrìyance, this ball 
was made to ezpand itself and fili np the groves by the explosion of the 
<diarge. The partnext the powder presented a hollow cone. Ita orìfioe 
WBS stopped ttp by a thin cap of iron, which acted like a wedge, when 
the explosLon for<^ it xnto the hoUow, and oonseqnently ezpanded the 
sides of the ball, and made it fili the rifled grooyes — ^this is called la 
haUe à cvlat. Foor regiments were armed with this weapon to 
try the system on a great scale, and one miUion of baUs (the number 
fixed by the minister) yrere ezpended in trying it at different distances. 
Althoogh inferior to tiie oaraòme à Hge, the different OommissioBB 
were nnanimously favonrable to the system from its great «impUcity 
and general ^ect ; bnt as there were a considerable nomber of bad 
«hots from the ball bdng tom asnnder by the exploàon of gas, it 
was not adopted. Nothìng disconraged, M. Minié modified the ball 
and remedied the defect, sia now the Imperiai (Siiard ia armed with 
this weapon. 

Thns, after nearly twenty years spent in pnrsuit of the object, and 
xnillions of bails ezpended in expeiiments, the French have fonnd a 
«nbstitnte for the defective mnsket» and which wiil, no doubt, modify 
ihe actual system of -maùnre, One ad^antage is, that it can be pnt 
into the hands of the common soldier, and it reqoires bnt little instniclìon 
io employ it. Where gnnpowder is employed, it is impossible to fore- 
■ee à priori what will be the resnlt. The following curioim incident 
will show with what care and intelligence the Frendb officers ezecate 
the commissions entrusted to them. In ihe course of the ezperiments 
«n the haUe à cvZoCy somebody thonght of trying whether the balls 
wonld stand the transport neoessary for a campaign. Aocordingly, a 
barrel fall of balls was sent trayelUng on the roads round Yincennes, 
and when they had made fifty or sizty leagues the barrel was opened, 
and to the astonishment of erery one, the balls were found transformed 
tato erery imaginaUe shape. Bnt the new ball made np into cartridges 
«tands travelling on paved roads withont showing the least deformity. 
In the French army, one-third of the officerà is taken from the non- 
«ommìanoned offioers, the most capable and the most instrncted. With 
ihis capaeity, it was not likely that M. Minié wonld remain long in an 
inferior position. He was in the first formation of the chasaevrt à pied, 
a <x>rps created by the Dnke of Orleans. The prince dnly apin^dated 
His merits, and gave him adyanoement ; and fnm being a simple soldier 
he is now chef de bataUlon (answering to lieutenant-colonel in the English 
fierviee). He is directeur du tir at the Eoole Normale du Tir (shoot- 
ing school at Yincennes). This is an ezcellent institntioii, where the 
prindples of the law of projectiles, in diort, ererything relatiye to 
ilrearms, is taaght. Every r^iment, once a year, sends a lientenant 
to the school, where, for foor months, he stndiea, theoretically and 
practieally, the prìnciples of firing under able professors. When they 
return to their regùnents they instruct the men, and make them good 
marksmen. As directeur du tir a more competent man could not be 

b2 
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fonnd than M. Minié ; ìda accnracy of firìng at any distanoe within 
rango of the aim ìs prodìgions. 


PRnrCE'S BSEECH IiOADEB. 

In some trìals wìth this improyed weapon at Hythe, the distances 
were from 800 to 200 yards. At the 8>00 yards three-fourths of the 
shots stnick the target, the bullets beìng completely flattened. From 
the effect produced it was stated that even at that distance they would 
have gone throngh two or three men, thongh two drams (aroirdupoìs) 
of powder only were used. Not one random shot took place, as evea 
those that miesed the target would ali have '* told" on a body of men. 
At the 200 yards 26 ^ots ont of the 30 fired were within two feet 
square, the fonr outsiders were a few inches high. Ali, however, 
would have struck a man. 

For the second day's shooting the rifle was intentionally left un- 
cleaned, to test the effect producible from neglect. Fifby consecutiye 
shots were fired at 300 yards, ali of which were within a circle of three 
feet. Eighteen days* shootings next took place, the number of 
rounds fired varyiug from 40 up to nearly 200 daily. No miss fire nor 
stoppage of any ^d oecurred, though ali the ezpeiiments were 
carried on with one rifle and one carbine, 0*577 bòre, both being 
regulation guns, altered to Mr. Prince's pian. Neither did a random 
shot take place, the Tery nature of the principle rendering it impos* 
sible for the ball not duly to receive the " rifling." The above resulta 
being obtainable &om weapons possessing greater accuracy and range 
even than our present Minié, while they are capable of being discharged 
three times as often, without any counteracting disadvantage, renders 
their utility beyond ali question. 

The power of discharging three shots for one, and keeping it up con< 
tinuously, is most important, not merely for the effect produced, but 
for the confidence with which men so armed must be inspìred. 


ITSW AMERICAN GABBINE. 

Eyert one who has seen a Bragoon loading a Carbine, on even the 
most steady borse, must have been impressed wìth the extreme 
awkwardness of the process, which required him, in spite of the shying 
and starting of the frightened animai, to fix a cap upon the nipple, to 
draw the ramrod, ram down the C{u*tridge, and replace the ramrod 
before he is in a condition to fire, what, after ali, is the most 
ìnefficient of ali firearms. Most of these diffieulties bave been sur- 
mounted in the construction of the aboye carbine, tried at the School 
of Musketry at Hythe. It is the same that is now used by the United 
States Dragoons. It is perfecUy simple in its construction, weighs 
7lb. 7oz. ; and, although the barrel is but 22 inches in length, it has a . 
range of from 150 to 700 yards. It can be fired with the greatest pre- 
cision at 400, and in several experiments a 6-inch bull's eye has been 
hit six or seven successive times at 370 yards. It can be fired with a 
good aim 10 times per minute with facility, and has been dischaiiged^ 
as a soldier would fire over a parapet, as often as 15. It can be fired 
almost any number of times without cleaning, and exposure to th« 
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▼eather lias little or no effect npon it. It can be loaded by a Horse- 
man without any ramrod, and can be discharged without the trouble of 
capping. In the banda of proper men, it wìll giye to cavalry the 
adyantages wbich it bas lost by the use of tbe Minié rifle in the* hands 
of infantry troops. The principio can be applied to any weapon, and, 
ahould it be nsed by in£emtry, wonld givo them an infinite advantage 
over an enemy differently armed. The carbìne capa itself from a reser- 
voir in the hammer, and is easily and most effectnally loaded at the 
breech. — Tirnes, Feb. 23. 

IMPOBTAITF HTYBKTION IH WAEFARE. 

It is understood that the late destruction at Sweaborg was chiefly 
èffected by means of Bomb-shells charged with a liquid combustible. 
We are iufonned that an invention precisely of the nature of these 
fihells was commonicated to Lord Hardinge, in Apri], 1854, by 
Hr. WUliani Hutton, wrìter in Stirling. ÌÌi. Hutton's communi- 
catlon was remitted to the consideration of the Board of Ordnance, 
with several others hearing on the same sabject ; and so lately as the 
29th August last, the thanks of the Board were conveyed to him for 
bis invention. From the accounts supplied to their GoyerDment by 
the Kussian authoritìes at Sweaborg, as to the operation of the shells 
charged with liquid thrown ìnto the town by the British fleet, Mr. 
Hutton is fully satisfied that the Admiralty has adopted bis suggestion. 
Hr. Hutton, has, he belìeves, discovered another preparation for 
charging bomb-shells, of a nature so fearfally destructive to human 
life, that he has resolved not to divulge it. To» the same gentleman 
were the Gfòyemment, it is said, chiefly indebted for many useful hints 
with regard to alleviating the sufierings of the army in the Crimea 
durìng the course of the past winter. — Scotsman, 

OOLT*S NEW OARTRIDGS. 

GoLONSL Colt, whose reyolying pistol now forms a part of the 
neoessary outfit of eyery officer of the army and nayy, has inyented a 
New Cartridge, which, with the leyer ramrod, is calculated to render 
this weapon as perfect as any inyention can wdl be. The cartridge is 
said to be waterproof, to go off clean, and to be so adapted as to admit 
of rapid loading. Amongst the many important testimoniais recently 
added to the yalue of this reyolyer is one from Colonel J. A. Chalmer, 
B.A., who, after submitting it to a test of 400 rounds, at rangesyary- 
ing fix>m 50 to lOOyards, speaks of it asa ^'good, effectiye, substantial, 
jind seryioeable arm.*' Lieutenant-Colonel A. Gordon and Captain Sir 
Thomas Hastings, B.N., in their eyidencebefore the Select Committee 
on Small Arms, also speak in the highest praise of the efficiency of the 
weapon. — United Service Gazette. 


KEW QUN CARRIAOE. 

A GuN Carbiage, of noyel construction, has been experimented 
with, at Munich, with complete success. Although the carriage is 
constructed entìrely of forged iron, it weighs two cwt. less than 
the common 6-pounder gun carriage : it therefore requires less manna! 
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labonr to detach it £rom the tnmbiil, and can be placed in position 
-with greater celerity. Bnt the chief feature of the ìnvention is, that 
the gan is placed beneath the azie, hy whìch means the chauces of 
upsettìng the gon from the inequalities of the field are greatly reduced, 
a» the centre of gravìty ìs placed mnch lower than in the gnu carriage 
at present osed in the artillery. 

PATSlfrT BBESCH-LOADINa CASNON. 

This Cannon, patented by Mr. J. Maudslay, of Weetminster-road, is 
Bo made at the breech end as to allow of an oblong aperture being made 
through the side, suffidently largo to receive a breech piece or charge 
chamber, which resta on two pivots, so placed as to keep it in balanoe, 
and to enable the charge chamber to be easìly moved round sideways 
by a rack and pinion, or other suitable means ; in order that the open 
end of the chamber may receive the powder and shot, and be then 
tnmed to ita position for firing, where the bore of the charge chamber 
is in a right Hne with the bore in the body of the gnn. This chamber 
is also moved forward into dose contact with tbe body of the gnn, in 
order to prevent escape and consequent loss of effeot in the discharge, 
by means of a powerful screw or wedge. For details, see Medianica 
Magaduty No. 1668. ____ 

WBOUGHT-IBON FLTIKa BATTEBIE8. 

If thick wronght-ìron platea can make efiectual Floating Batterica, 
why may they not make excellent Flying Batterica and approaches 
against fortifications? Thia would certainly be a yery excellent revival 
of the old method of {(ttacking caatles and walled citiea by covered ap- 
proaches moved on wheels, in whìcb the workmen wielded their bat- 
tering-rams with terrifìc effect. We recommend the pian to the con* 
tending powers of Europe ; it is one which deserves to be tried against 
the north aide of Sevastopol. — Sdemtific American, 

IMPBOYEUENT IIT QVNKEBT. 

A KOYEL and important Improvement in Gunnery haa been ezhibited 
in a serica of experiments with a cannon conatructed to propel chaina and 
ahot in any given direction. The gun ia of a pcculiar constmction, and 
the chain and shot, when discharged, expand to the fall length of the 
chain and carry everything before them, so that a eolnmn of men might 
be swept down at an explosion. The ground selected was a plain in 
Batteraea park ; the cannon uaed were diminutive modela, 9 inchea in 
length and one inch bore. One ahot waa attached at either end of a 
chain, 9 feet long ; the guna were raiaed 2 feet above the level of the 
park, and two targete were placed 20 yarda distance to fircat; between 
àie targete and the cannon a number of largo aticka were drìven into the 
earth, to reaemble a column of men. These arrangementa perfected, 
the inventor applied the match ; the powder instantly ignited, and the 
guna exploded with the desired eflfect, every stick being awcpt down. 
The experiment was repeated scveral times with the same resulta ; and 
bad the chain been 60 feet instead of 9 feet long, and the cannon of 
proportionate dimensiona, we are convinced nothing within their rang& 
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— m&ì or hoTses— "Oould hare remaìiied 2 feet aboye tbe ground. Wé 
imderstand the inyentor can unite two, ihree, or more cannon together, 
pointed as arrangements of an attaok or defence mìght requìre» and 
canae them to explode instantaueonaly by the application of one match. 
The peifection of such a system of gnnnery -woold, in the present state of 
our warlike relations, proye of inestìmable advantage, and create a 
neiw era in the ordnance department of the empire. The inventor is 
M. Thomas Spargo, Adelaide Ghambers, Qiaoechnrch-street» City. — 
Mining Jofwrnal, 

bbittbk'b patbht shblis. 

Public attention having been drawn to the improred Shells of Mr. 
Baahley Britten, \xy bis own lettera in the Timet, and by a question 
pnt to the Goyermnent in the House of Commons by Mr. Boebnck, 
we pnblish the £>llowing descrìption, from the Specification of the 
inyentor. 

*' The object of this ìnyention ìs to increase the range and aocoracy 
of projectiles to be fired firom cannon and other pieoes of ordnance, by 
adapting to them the principle of the rìfle, or spirally grooyed gnn ; 
and also to oonstniet the projectUes in such a manner as to proyide for 
iheir flying wìth the same point constantly foremost. 

''The general fozm of the projectiles is conicaL Theyare to be 
inaerted in the gun so that the apex or point shaU be towards the 
mnszle, and the base or videst part towards the breech. 

'* The body of the projectile is made of cast-ìron, with a hoUow 
eayity for containing explosiye compound, which may be ignited by a 
common fase, or other snitable means at the apex. This eayity so 
sitnated renders the hinder portion of the projectile of less weight in 
proportion to size tìian the fore part, so that the oentre of grayity of the 
whàe body inll be in £ront of its greatest diameter, by wMch arrange* 
ment the flight of the projectile wUl be with ita point in adyance. A 
ooating of lead, or other soft metal, extends ronnd the drcnmferenoe of 
the projectile at this part, and is formed at the hinder eztremity. On 
the ezplosion of the powder, the edge or wall of soft metal at the eir- 
cnmference will expand, and be driyen forwarda tìU it completely fiUs 
the bore of the gnn; and ìf the gnn be rifled, or grooyed, the soft metal 
will be forced into the grooyes, and by foUowing the spirai tnm will 
Mqnire a rotatory motion, dnrìng flight, round àie long azis of thè 
projectile. 

*<The methodof coating the projectiles with soft metal in such a 
manner as to stand the explosiye force of the powder ìs as foUows : — 
The iron is flrst ooated with zinc by the process commonly known as 
the galyanizing process ; and whUe suffidently hot to keep the zinc in 
a fused state on its snrface it is plunged into a monld or yessel of snit- 
able form containing the lead, or other soft metal in a fused state, and 
tben allowed to get cold. Care must be taken that the snrfaces are 
free from tamish or oxide ; and the lead should be as near as possible 
of the same temperature as the zinc." 

The inyentor states that in experiments made at Shoeburyness on 
the 26th of July, witìiiout at ali stnùnìng the gun used, bis shells, with 


24 TUR-HOOK OV VAOTS, 

little more than half-eliarges of powder, aoguiied an effeotìye range of 
about 1000 y&rds more than the solìd i^ot of the serviee wìth the fall 
charge, whìle in poìnt of aocnracy ìòb projectiles were far saperìor. 

These ahells wUl hold about twioe as mnch powder as the shellB of the 
servioe, and can be made to ezplode on striking in the same manner as 
the Lancaster ahells. 

<<One of the most important featnres of the inTention, is the 
fadlity with which it may be adapted, and the eoonomy of its em- 
ployment. Ali that is required is a trifling alteration in onr present 
gnns, which need not cost more than a few shillings each ; and which 
oonld be made on board ship jnst as readily as elsewhere, and which 
would not weaken the gnn or interfere with the nse of the service 
charge when preferred. The gnn nsed in the experiments was a 
common gun with the alteration. 

** The shell wonld cost bnt little more than the ordinaiy ones, and 
taking into aoooimt the saving in some respects, the whole cost wonld 
not be greater than that of the ordinary charge for common gnns." 

Again, Mr. Britten says : ''It is now admitted that, on the 26th 
of Jnly, my sheUs beat the solid service shot by 1000 yards dear. 

'' Supposing that my invention had been on thìs occasion represented 
by a hostile gnnboat, armed with only 9-poander gnns, bnt haying my 
ìmprovements, and tiiat they had tested the invention by keeping about 
half-a-mile ont of reach of the gons of the batteries, and plied them 
with my shells, wonld it, I ask, bave been possible to save the place 
from destmction, even if ali the monster service-gnns of the arsenal at 
Woolwich had been sent down by rail, and done their best to save it f* 


OAST-STEEL GUNS. 

Messbs. SHOBTRiDaB, HowELL, and Jessop, of the Hartford Steel 
Works, Willey-street^ Sheffield, have mannfactnred a Cast-Steel Qnn 
for the GoTomment^ with every probability of success. The qnestion 
of manufactoriDg artillery, which, without being of snch impractìcable 
weight, should greatly surpass in strength, lìghtness, and dnrability, 
the present iron gan, has been urgently foroed npou the attention of 
the Government and the country by the events of the war. Onr pre- 
sent artillery is made of cast iron, and it has been fonnd that to secnre 
strength with any degree of durability, the guns must be made of 
immense weight ; and, notwithstanding this, it has been found that 
the gnns have given way affcer a very limited number of shots, and thus 
need frequently to be replaced. In a 24-po(mder,"the pressure of the 
explosion is 72 tons on each square inch, which is ten times the force of 
the tensile resistanoe of a square inch of the metal. The additional 
strength has been obtained by the largo thickness of iron forming the 
breech, and the tendency of the manìcfacture has consequentìy been to 
increase the disproportion between the thickness of the muzzle and the 
breech of the gun. The result of ezperienoe shows clearly, however, 
that cast-iron is not the best material of which to make artillery, as ìt 
has not sufficient power to resist the repeated peienssive action to which 
it is exposed, espedally in siege operations. Bxperìments have been 
made, by Mx, Nasmyth and others, to make large guns of wrought 
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bron ; Irai, from difficnlties in the mairaBMtiirei these expermients 
bare nnfoitanately not been attended with sàocesfl. Quna oi small 
dìmensioiis haTe for some lime past been made of cast-steel, bui it bus 
hitJierto been oonaidered imposaible to make a sound ingot of cast steei 
of the sìie neoessary for gnns of a laige calibra. Messrs. Shortridge» 
Howell, and Jessop baye, bowerer, OTercome thìs difficnlty by an im- 
proTement in tbe prooess of mannfactnre. Their ezperimentiJ gnn is 
of the sise of an ordinary 18-ponnder — ^viz., 6 feet long, 17^ indies in 
diameter at the breech, and 11^ at the mnzzle, wìiSi. a bore-hole of 
5 l-5th inches in diameter ; and it weighs in the ingot state 35cwt., 
bnt is intended to weìgh only 25 cwt. vhen bored and finished. The 
advantage which the gnn is ezpected to possess over our present artil> 
lery xnay be gathered from the following differences in the material : — 
This cast-steel is siz times the strength of cast iron, and twioe the 
strength of the malleable iron in nse by the Bussians, who in this, as in 
oth«r matters, bave left os in the rear. It is also much less liable to 
granulate and beoome veak and nseless. The ingot for the gnn is, we 
nndeiBtand, the largest of the kind that has eyer been cast in Sheffield, 
òr, in hci, in the country. 

MALLBABLB IBON ORBVAKOB. 

A Wbought-ibov Gnn has been mannfiictnred by Mr. Dundas, at 
Paragon Works, North Britain, on a principle maintained by him to be 
the <mly joacticable method by vhich gons and mortars of that mate- 
rial and of large calibro ooald be made sound and trustworthy ; the 
difficolty of procuring dense and solid forgings of great bulk being well 
known to every practical engineer. This gun, a 9-pounder, was sent 
down to WoolwiÀ to be proTed. Two heavy charges, of 91b. of powder 
and a ball, the nsnal proof charge of a cannon of this sue, were first 
fired from it. These prodnced no change in the gnn, nor displacement 
of ita parte. Fif^ rounds of ordinary senrioe ammunition were then 
lapidly fired ftom the cannon, cansing no change whatever. The gnn 
was then sent down to Shoeburyness for a fnrther trial ; and as thirty- 
siz ordinary service ronnds more were fired from it withont any remark- 
able result, the charge was gradnally inoreased to four, five, and lastly 
to six iiounds of powder and two balls. Under this application, the 
gnn at lengUi began to yield, and it finally became unserriceable at the 
third round of ^e last series — siz pounds of powder, two balls and a 
wad. In ali 152 rounds were fired firom it. The following is a brief 
desoription of the method of the construction of this gun. Four bars 
of iron, about an inch thick, five inches broad, and the proper length 
of the gnn, are put up longitadinally into segments of a drcle, which 
if plaoed edge to edge, form the rough outlìne of the bore. The edges 
of these bars are then accurately planed. The bars or staves are then 
hooped temporarily as a cylinder by means of two rings at the extre- 
mitiesy and tumed in a lathe to a surface perfectly true and cylindrical. 
À series of iron rings, three inches broad and three-quarters of an inch 
thick, carefolly welded, is bored to a size slightly snudler than the barrel 
or cylinder- ; these rings, being afterwards ezpanded by beat, are one 
by one plaoed on the cylinder, and plunged into oold water. Instant 
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contraction ensueB, the staTes are comprefleed more powerfoUy thAn 
Qoald be done by any artìficial meaiui, a&d no appearanoe of a joiat hi 
the staTes ìs perceptible. The exterìor snr&ce of the mass is a^ain 
tamed perfectly cyUndrìcal, and a second serìes of rìngs placed in like 
manner over the first ^'breakiug band." In the lathe theiionnow 
assumes the exterìor of a cannon, the tnmnions havìng been preyìonaly 
plaoed forged on a centro ring. To bore the gnn with great per- 
fection is very simple, as the boring bar can be snpported at both ends, 
and the breech end of the gnn bdng, for a few inches, bored alightly 
conically vith a shonlder, into vhich fits a solid plng introdnced iroia 
the mxLzssìe ; the cannon is now complete. Since this gon was made, 
many improvements bave snggested themselves to the inyentor, wko 
was mnch in donbt as to the proper proportions reqnired by the sepa- 
rate parts of the cannon, and'who, perhape too confidently, made ìàm 
gon mnch slighter than service ordnance of the same calibre, this bang 
one-third lighter than a cast-iron 9-pounder gnn. By the snbstitniàoa 
of tilted oast-steel for iron stayes, fiirther strength is ezpeoted; while^ 
by Gormgating the cylinder to the eztent of £rom one-eighth to one» 
sizteenth of an inch, and tnming the rings to fit these oorragations 
when shrank on, great additional tenacity mll be gained. — Jowrnal of 
the Society ofÀrts, No. 160. 

XONSTEK XORTAS. 

Mb. Robert Hallxt, of Dnblin, has oonstmcted a Monster Onn or 
Mortar, whi<^ is thns descrìbed in the Dvòlin Eveumg JSxpresi:-^ 
The attempt to weld together longitadinal bars, so as to form a cylin- 
der, faiied in the hands of one of ti^e ablest EngUsh engineers, from the 
dreumstance that the long-continned high temperature maintained 
durìng the process of velding, prodnced a tendency to crystallization, 
and, therefore, waa destmctive of that fibrous stmetore essential ta 
the strength of iron for artiUery pnrposes. In Mr. Mallet's mortar 
the cylinder ìs former by a series of fiat rings, fitting on one another 
by flanges, and clamped together by strong esternai bolts. The force 
exerted by the explosive gas is chi^y lateral, and not longìtndinal : 
that ìs, ìt has a tendency to bnrst the cylinder in a direction at right 
angles to its axis, and only a small force comparatively to separate 
these rings in a direction parallel to the azìs. Of one of these martar% 
completed at Millwall, and the shell cast, the dìmensions are ttartling* 
Instead of the 13-inch shell (the larg^ hitherto) weighing abont 
200 Ib., and carrying abont 30 Ib. of powder inside, we are to bave s 
shell of 36 inches diameter, weighing abont 2,400 Ibs., and charged 
with half a ton of gnnpowder. The rango is stated to be abont htài 
as far again as that of the 13-inch mortar* 

RUSSIAV INVEBITAL KÀCHIRE. 

The following detaìls of this war implement are &om a Beport of 
some Machines taken np in the Baltic ; when Admiral Seymour, ez« 
amining one on the poop of the JExmouth, incantionsly tapped a little 
bit of iron which projected from its side, saying, ** This mnst be the 
way they are ezploded," when the machine went oSy and eveiybody 
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loond wtm seattered on the deck, and moie or lesa bonit. Eaeh 
aMikilM coiUDBts of a oone of galTanised iron, 16 indie» diametor ai the 
bue and 20 ìndies firom base to apex : it ìs dÌTÌded inio three cham- 
ben; the one nearihe base being largesi, and eoBiaìnmg air, caases 
H to float wiih the base nppeimoet. £i the eentro of thia ehamber i» 
MOther, whieb hdds a tabe wìth a fase in it, and aa apparatiu for 
ibing it. This oonsìsts of two little iron rodo, which move in goides, 
•ad are kepi projected over the side of the base by springs, which 
pme ihem oatwarda. When anything poshes either of ^ese roda 
inwards, it stiikes agaìnst a loTer, which mores like a pendnlnm, in 
the fose-tabe ; whìle the lower end of the lever Inreaks or benda a solali 
Ittden tube, eontaining a combnstible compound, which is set on fire 
bjeoming in contact iidth some sulphnrìc acid hdd in a capillary tube ; 
this is Inroken at the same timo, and so firea the fuse, which com- 
aranieatea wìth the powder contained in the ehamber at the apex of the 
o»ne, and whidi holda abont 9 Ibs. or 10 Ibs. Àt the extreme apex ìa 
a IvasB ring, to which are attached a rope and some i»eoes of granite, 
vhidi moor them abont nino or ten feet below the snrfaee, so tiiiat tha 
oàtj fessela they conld hnrt, the gnnboats, float qnietly OT«r them, 
aad, Aow we know what they are, they bave been disamed of ali thdr 
dnad. Bnt they prore dangerons playthinga: the Gommander-in- 
cUef waa efxaniinJTìg one of tibe fnse-tnbes that was sapposed to he 
■p<41t, for it was fall of mod and water, when he aeoidentally toached 
l^e IcTer, and it exploded in his hands, scattering the mnd into the 
fcoes <rf ali present. 

OUNPOWnBS IXFLOSIOVS. 

Ar a Meeting of the American Association for the Advancemeni 
of Sdence, Professor Olmatead read the following paper on the 
Wifamagton (U.S.) Gonpowder SxploaioB. <'0n the 31st of May» 
-1854, three wagons firam Dnpont's mills were passing throa^ 
Wihnington, Del., each wìth 150 barrels of ganpowder ; aboot 12,000 
IwRels in ali exploded, demolishing bnilc^Dgs aad destroying ]ì£b. 
^Aeae wagons were acoostomed to -ptM that roate daily for fifby years. 
"^ regolatioas presorìbed had fallen into dìsoae. They had left the 
ttiU at dìstances of half-an-hoor, bat had got wìthìn twenty-fiye feet 
«feaeh other. Wishìog to trace oat analogies between this explosioB 
ttd some phenomena of tomadoes, Professor Olmstead wrote to Bishop^ 
I<ee, whose house was destroyed, and receÌTed in answer ftom. his soa 
■Otte intereating &cts. The cause of the explosion does not appear, 
bat it is known that two of the men were smoking by the side of their 
^mn. Some of the phenomena were sorprising. A splinter firom a 
Vcnetiaa Uind was bkwn throogh an inch board, making as smooth a 
luile as if pointed with stesi. Metals were often displaoed. The shoea 
'^ere torn off the horses* feet, castoni from fomitare, and hingea from 
^ocrs, and a wagon-tire was torn off and straightened, and one piece 
1^ on a hill a quarter of a mile oC Windows were destroyed for the 
^ùtaaee of more than a mile. Those near the spot were burst in, 
^^Me farther off had the nearer Windows burst in, the othors out ; 
l^ose further off were ali bnrst out. A piano opened near the spot waa 
liUle injuied; one dotedf farther off, was burst open and nearly 
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mined. The effect on the animai system was to produce a sense of 
Buffoeation at first, and afterwards soreness of the throat, or eyen 
hsBmoptysis. Many were carrìed some feet and dropped erect. A man 
on horseback vas lifted oat of the saddle and dropped into it again. 
But the moBt wondroos effect was ezhibited by three depressions where 
the wagons had stood. The one under the middle wagon was ten feet 
by five, and three feet deep. It appeared that the earth (macadamised) 
had not been removed but condensed. Professor Olmstead knew of no 
instance of greater power, even in the great exploeion of Brescia, wheie 
two millions of pounds of powder exploded, that equalled this. Iron 
water pipes were broken four or five feet underground. In the New 
Haven tornado of 1839, a piece of bureau was carrìed half a mile, aad 
found sticking into a barn, haying penetrated through a thick plank. 
Feathers bave been strìpped off fowls, and a woman washing found 
herself and ber tub, with its water, in the celiar, while some of the 
clothes she was washing were found beyond West Bock, a distance of 
two miles. Fowls bave been known to be strìpped of their feathers in 
8uch tomadoes." Professor Mahan said, that sappers and miners had 
a mie that the lateral force of an explosìon would destroy the works at 
three or four times the distance to the surfiu», and the downward force 
would do the same to three quarters the distance of the snrfsuse. 
Professor Henry said that the shoes were not blown off the horses^ feet, 
but that the horses were blown away from the shoes. Iron has a 
specific gravity of about seven times that of an animai body. Mr. Wm. 
0. Redfield saw no satisfactory evidence of a vacuum. Causes are oft^i 
mìstaken, but he had never found any clear evidence of a Tacuum, 
though so much had been attrìbuted to such a cause. Professor 
Brainard thought many phenomena resembled those of electricity, as 
strìpping doors of their hinges and birds of their feathers. Professor 
Loomis thought the indentation in the ground was analogous to the 
process for submarìne explosions, only as the resistance of water is 
greater than air, the force is proportionally greater. As to feathers, 
ìke loss of them has been attrìbuted to vacuum, but a fowl suddenly 
exposed to vacuum loses no feathers. Professor Loomis put a live fowl 
into a gun of two-inch bore, with a sixth of a charge of powder, and 
aimed at zenith. It came down denuded of feathers and mangled by 
using more powder than was necessary. Professor Johnson ^ought 
there was an analogy between the indentation of gunpowder bere and 
that often exhibited by more violent fulminates. Two ounces of fui- 
minatìng mercury will perforate an inch plank when there is nothing to 
oppose it in any direction. Professor Bodgers thought that there never 
could be any condensation of air by explosion wiUiout a subsequent 
rarefaction, and that vacuum played a necessary part of the phenomena 
of tomadoes.'* 

OAPTAIK KOKTON^S BECEVT IKVENTIONS. 

Captaih Noktoh has explained, at the (Jnited Service Institution, 
the following Inventions, when also he exhibited models, the more 
dearly to illustrate them : — 

1. Fog-alarm eignal, to be placed on the rails. This model is merely stuffed 
with paper : the unfilled -vanushed waterproof papers show the stages of forma» 
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tion. It Ì8 erident that it caimot rutt or beoome damp, ndther is there auything 
to^ and cause iDiivy. 

a. WMBtling boli, to he «hot hj the gnard of a train, high over the head of the 
engiae<>drÌTer, or on one side of lum. The cartrìdge is attached to the inner end 
of the bolt, and is fired withoat prerious opening. 

dì Fire-ball bolt. The quiok-match is piaced l>etween the shaft and the ballj 
the latter of coarse can be made to produce either Are or flame. 

4. Ezplosive percussion-bolt fti^al. The igniter is the Icut inserted ; and the 
bolt faUing on grass or soft clajj is sure to ezplode by the fracture and conse* 
qnent friction of the glass-tube igniter. 

5. Elastic expandìng sabot. Bs base is fortified bj a oircular piece of sole, or 
stout leather, elued on with gutta percha, or other cement. With this saoot 
iron shot vaaj be fired from a rifle, or other gun, without i^jury to the rifle ot 
bore of the san. 

6. Cartrioge — that does not require to be opened previous to or in the act of 
loading ; it can be drawn when required eTUire^ withoat losins anj portion of the 
I>owder, and is pecoliarlj well adapted to Sharp's breech-loading nfle, as it doee 
not require to be cut by the action of the dosing levcr, as bis present cartridga 
does. 

7. Implement for firing cannon, withoat a vent or toach*hole. It is easily 
fitted on at the moath of the gan, and the firing of the gun cannot derange it. 

8. Shot or shell, made of pressed day, artificial stone, or glass, for artillery, 
It will be effident against aU but stone walls ; the application of the elastic-sabot 
ou$kion» it in its passage through the gun, and prevents the palpitations that 
might otherwise fracture it. 

9. Frictìonal explodinjp; sigiai, that may be thrown from the band, and caused 
to explode at the end or a cord high in the air. It can be used to wam a train 
foUotDìng, not to run into a train bronght to a stand by an acddent, as in the 

melancholy case near Straffen. 

10. Glass-tube igniter. When charged with percassion powder, or lucifer 
composition, the ends are dosed with cork, glued with liquid glue. 

11. Sabot, made of pressed leather, so as tofit on the lower endof an elongated 
stbot or spherical ball. 

12. Improved cordale, so as to gire greater strength to the strands forming 
the rope, cord, or band; the strands arecementedtogetherby a solution of gatta 
percha, with a slight or no twist. 

13. Bìfle arrow, or bolt, adapted to Sharp's American breech-loading rifle. 
This has been shot to the distance of nine hundred ^ards; the cartrìdge mar be 
attached to it, so as to lie in the barrel without cutting off the end and tpulvng 
some of the powder over the jointure of the breech, as is the result witn Mr. 
'Sharp's cartrìdge, whìch is attached to bis shot. This bolt is peculiarly efficient 
for vertical fire, to dislodge an enemy firom behind strong buildings, ramparts, or 
other cover. 

14. Ashell, with a frìctional igniting cord attached dose to its «%ot^ fuse, to 
roll down a slads or other slopin^ ground, and explode among assailing troops 
at the end or the cord by the stram of the momentum. 

15. A s(tfe means for forming percassion sheUs for cannon. This shell may be 
let feMt poiniforemostf from the topmast on the deck of a man-of-war, and it wiU 
not explode ; but ìf afterwards, without anj alteration, it is allowed to fall from 
the same height into a tub of sand or day, it will explode : the reason is, that the 
percassion appliance beine iefow the ormce in the snell, it is not pretsed upon in 
the first instance, but in tne second is. 

16. A brasa tube, to demonstrate the prindple of bis improved cartrìdge. Thia 
is done by puttmg a little |;un-cotton into a small piece of^tough paper, such as 
cartrìdge paper, and then inaerting the paper into the tube, keepmg the cotton- 
charged end of the paper about the eighth of an inch apart from the end of the 
tube, then applying aheated poker to the cotton-end of the tube, but without 
eoming in contact with the paper, when the gun^ootton will ezplode without 
burstifM or soilìnf^ the paper. 

17. Bifle fire-shot, or spinster. This shot, of the cyUndro-conoidal form, and 
weighisg about two ounces and a quarter, was shot to the distance of eighteen 
hundred yurds, firom a rifle of the eleven caHbre, the charge of sporting powder 
about five drachms, and the elevation about thirty degrees, so as to give the 
longest range. 

18. A model of the form of the shot that shoiild be used £rom a two-groor^ 
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TÌfle ettuum. It il tbe same wKioh is deioribed by ft 4isgnuB, Fo. 12, in bis 
pamphlet on " Projectiles ;" the punch formed head onlj to be made conoìdaL 

19. A case representing bis improved manner of forming drains in land, hy 
round well-bamt cW-balls, aboat ibnr inchea in diamater. These, as they cait 
only touch one anotner at the poimtif wìli aUow a free passage for percolatang of 
the water. 

20. A fuse-case, tamed from artìfidal wood, made by hjdranlic pressare from 
prepared saw-dost. 

21. Ooiunicnon-foBeforaheUsof thelargestsixe. A seleot committee of Artil* 
lery officerà, at Woolwich, about nine jeara i^, rqK>rted officiaUjfy that it waa 
'* sunple, safe, and effieaciotu, being weli adapted for horicontal fire at high velo- 
^ties. ' — See fig. 7, in bis pamphlet on ** Projectiles." 

22. An iastrument for oompressing sabots made of leather, oork, toir, or olber 
mattar, into the required form. 

The wbole of tbeee models are permanently ezbibited at the Crystal 

Palaae, the Folytechuic Institation, and the Fanopticoa. 


KTJSSIAK FIELI» MINES AT SEBASTOPOL. 

Thb following account of the smaU Mines which the Rnssians planted 
thickly about t£eir ad^anced worlu at Sebastopol, and which were ok- 
ploded by the touch of the foot, is given in a oommunication by the 
Correspondent of the Times : — 

'' A strong case oontaining powder is sunk in the ground, and to it 
is attached a thin tube of tin or lead, several feet in length ; in the 
Tipi)er end of the tube there is enclosed a thin glass tube oontaining 
sulphuric or nitric acid. This portion of the tube is just Isdd above 
the earth, where it can be readily hìd by a few blades of grass or a 
stone. If a person steps on it, he bends the tin tube, and breaks the 
ghtss tube inside. The acid ìnunediately escapes, and rùns down the 
tin tube till it arrìves dose to its insertion into the case, and there 
lueets a few grains of chlorate of potass. Oombustion instantìy takes 
place ; the mine ezplodes, and not only destroys eyerything nearit, but 
throws out a quantìty of bitumen, with which it is coated, in a state of 
ìgnition, 80 as to bum whatever it rests upon. Later in the day, I 
very nearly had a practical experience of the working of these mines ; 
for an English sentry, who kindly wamed me off, did not indicate the 
ezact direction till he found he was in danger of my firing it, when he 
"became yery oommunicative on the subject. One of Àem blew iip 
during the armistice, but I do not know what damage it did. We bare 
lost several men by them. While the ground is occupied by the Bus* 
sians, they mark them by small flags, which are remoTed when tbe 
enemy adrance. It makes it disagreeable walking in the space between 
the Works.** 

POSTABLB IBOV BABSAOSS. 

Hb. Saxitbl HEUKiNa, of the Glifb-house Factory, at Bow, has 
eontrived an Iron Barrack to accommodate fifty men, which, upon in- 
spection, seems to deserre the attention of Q-ovemment. The erection 
is in length 78 feet, and 19 feet in breadth, in the interior, and it oocn* 
pies a Bi)aoe of ground 80 feet by 40 feet, having the earth heaped 
against each side, to the thickness of severól feet outside, and sods of 
earth laid over the arched roof, so as to present the appearanoe of a 
mound or hillock, to a distant observer. A regiment might walk over 
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it^ and do it no harm. The house is Bnnk abont three feetj the Boìl 
being excaYated to that depth like a celiar. No cannon shot, thrown 
faorùontally, conld penetrate the sloping earthen bnlwark and side of 
the honse, except near the ceiling, so that the soldiers, when lying 
down or sitting in the honse, would be secnre from anythìng but ikeU 
firìng on the side next their enemy. On the other side openings are 
lefb in the earth for the glass Windows. The ceiling is 9 feet aboye the 
ground, in the centro, and arched on each side so as to join the walls^ 
which are 8 feet high above the excavated part. At this level a wooden 
fihelf rans ali round, and above it a row of pegs. The beds, having a 
width of 4 feet each, and 25 on each side, would be placed at right 
angles to the wall, tìieir feet towards the middle of the house, where a 
Wide passage wonld stili be left. Along the middle the roòf is snp- 
ported by an iron pillar or rod, an inch and a half thick, at every 10 
feet. The tables, which are wooden, may be hoisted up by pulleys in the 
ooling, and their legsfolded. The whole stmctnreis composed of platee 
of corragated iron, the platee of the sides being 6 feet by 8, and the 
enrved plates of the roof 7 feet by 2, so that three of the roof plates, end 
toend, span the entire arch. The plates are screwed into a wooden beam, 
wfaich can be dono more easily, and with less chance of being deranged^ 
tliaa ìf they were screwed into holes in the iron, but the whole stmc- 
tare is petrfectly compact, aud its foundation secured by angular pieces 
of iron at the sides, sunk in the earth ontside. There is a door and a 
window at each end, and holes in the roof for ventilation are made at 
erery 10 feet. The cost of such a house as this is 1302., about 80 per 
cent, less than such a wooden hut as would accommodate the same 
iramber of men, acoording to the pattern of those in our camp at Sebas- 
topol. Its weight is only 5 tons and a half, but the great economy of 
it is in the stowage on board ship. The iron houses are more easily 
pnt together, and without any risk of shrinking, splitting, or otherwise 
BpoiUng the materials. They are weather-tight, and warm beneath 
the mass of earth in which they are imbedded^ and the rain cannot 
get in, 

THE FKBKOH TIELP-HOSPITALS, OR AXBVLAKOBS. 

The word Amòul<mcey or field, or fl3ring hospital, is very familiar to 
moet of our readers ; but many are, perhaps, not aware of the actual 
manner in which these hospitals are organized and conducted. 

The ptìncìple upon which the whole arrangement rests is, that the 
medicai offioer — yìz.f the scientific man, should not be harassed with 
aoxiety about stores and paekages, and that those matters should rest 
entirely with responsible agents, whose duty it is to attend to bis direc- 
tions, within the limits of the regulations. Hence we bave the follow- 
ìng practìcal diyisions : — 

The medicai offioer at the bed-side is invested with the whole control 
and management of his patient. The pharmacien, upon the sui^geon's 
prescriptions, prepares the medicines ; the clerk sees to the procuring 
and proper use of the required artidès of fumiture, and to the carrying 
out of the diet-cards filled up by the medicai officer ; the ward atten- 
dant takes tìie immediate charge of the sick or wounded man ; the 
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tosterà of charìty and chapl&iius aid in the work of beneTolenoe and 
kindness ; the aasistant-oommìssariat offioer, who receiyes orde» irom. 
ina superìor, watches over the management of the whole ; and the 
reguLvr working of ali these secures a perfect unity of action. 

The ambulances, temporary hospitaU, and oonvalescent depdts are 
intended, during acampaign, for the reception of the wounded or sick 
Boldier. If the aeat of war is too distant from the frontier of Frane^ 
where hospitaU are oiganized for the reception of the sick or conva* 
lescent, an eligible locality is chosen for the erection of temporary hos- 
pitals ; hence the great centrai nosocomical establishment of Constant 
tinople. Now, these varions modes of relief for the soldier — ^yiz., the 
ambolance, the temporary hospital, the conyalescent depòt, and the 
permanent hospital, bave each a peculiar organization. 

The ambulance is the moveable hospital which foUows the army inali 
its movements. There are ambulances for the infantry, and others for 
cayalry — ali connected with the different divisions. At head-qnarters 
there is, besides, a reserve of snrgeons, and two ambulances of in&ntry 
and one of cayalry, always ready to go forward at a moment's notioe. 
It was important, in order to insure lightness and rapid movements 
from one place to another, to arrange the packages so that they might 
not prove cumbrous nnder any circumstances. Everything must, there- 
fore, be redaced to the least volume, and ali the requisites for dresaing 
wounds are disposed in panuiers, the weight of which is so calculated 
as to suit the strength of the pack-horse, in case the usuai wagon 
breaks down, or cannot be got through a difficult country. 

Only five carriage boxes are allowed for the reception of the foUowing 
articles : — amputation and trephining cases, tents, litters, splints, soli- 
dified broth, brandy, linen and lint, medicines, &c. These five boxe» 
or cases constitute an infantry ambulance, and provide 8900 dressings. 
Three cases, with 4900 dressings, form a cavalry ambulance. These 
ambulances are subdivided ìnto active and reserve sections. The re- 
serve section, which comprises two cases for the infantry, and 85 OO 
dressings ; and one case, with 1500 dressings, for the cavalry, remains 
generally with the wagons attached to the corps, and is kept ready to 
supply the active section with any article that may be wanted. The 
latter is again subdivided into ambulance depót and flying ambulance. 

The depót ambulance settles down at a conyenient distance from the 
battle-field, and the attendants immediately take down the cases firom 
the wagons, prepare the linen, lint, dressings, &c. They light a fire, 
and immediately make, with their solidified broth, a good saucepanful 
of soup. This is called the precaution soup, and thus they bave at 
once what we should cali beef-tea for the wounded. Everything being 
thus prepai-ed, a red flag is unfuried, to apprize the wounded men 
where they can get relief. The flying ambuliuice goes, in the mean- 
while, to the immediate rear, within the enemy's rango, to attend to 
the men wbo receive dangeroua wounds. At the same timo clerks, 
under the command of commissariat officers, and accompanied by 
medicai officers, proceed aloug the lines, and cause the wounded to be 
taken up by the attendants and the drivers. Tbis latter arrangement 
is especially intended to prevent the soldiers from yielding to compas- 
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sioii, and sacconring their fàUen oomrades, no man being allowed to 
leaye the ranks, howeyer desirons of aiding the wonnded. 

The ambnlanoes jnst descrìbed are called the European ambnhmces, 
bat there is another Idnd, called AMcan ambnlances, which latter bave 
been institated to serre in countries deyoid of roads and destitute of 
acoommodation. An ambnlance of this kind, calculated for a corps of 
10,000 men, contains 6500 dressings, and requires 364 pack mnles. 
Twenty-fonr of these carry iron litters, on which soldiers who haye had 
a limb amputated may be placed ; and 250 carry little arm-chairs 
made of iron and leather, which may be nnfolded, alnng, and fastened 
to the i)ack-8addle, and vili take a patient on eaoh side of the mnle. 
The rest of the mnles carry the casks of diet drìnks, the stretchers^ 
the blankets, the leather coyers for the sick, the tents, the snrgìcal 
boxes, the cases containing the drags, &c Sixteen medicai officers, 
7 derks, and 104 attendante on the sick or wonnded, are attached to 
this ambnlance, which is mainly intended by its fleetness for yanguard 
serrice, and for picking np the wonnded on the field of battio. BotK 
the Enropean and AMcan ambnlances are being nsed in the Crimea 
with the best effeote. 

Light carts haye also been sent to the seat of war. Three wonnded 
m^i ean be aocommodated on the front seat ; there is a case behind, 
properly secured, which is so made as to contain 2 stretchers ; and 
boxes, snrronnded by wire-work, are intended for the gnns and sacs of 
the soldiers. 

Such are the ohaiacters of the ambnlanoes, the pecnliarìty of which is, 
to move rapìdly firom place to place, and to be ready for ali the emer- 
geneies of war. Thns, before Sebastopol, the ambnlance placed in thè 
trenches receiyes the wonnded immecQately they are stmck, and these 
are sent, after the first dressings are applied, to the ambnlanoes placed 
behind the lìnee. Hitherto, ali the sick and wonnded were attended 
to in the latter ambnlanoe nntil they oonld be 'remoyed to Constanti* 
nople ; bnt General Canrobert established a temporary hospital on the 
beach of the bay of Eamiesch, which hospital acoommodates 500 patients. 
By this and other means, 10,000 either wonnded or sick soldiers haye 
receiyed, thongh 800 leagnes from their country, the same attention aa 
they wonld haye at the Tal de Gràce or Qtob Caillon in Paris. — Lancet, 


PBOTSCTION 07 XHB NBW PALACB AT WESTHIVSTSIl VBOM LIGHTinKO. 

Iv the published Estimates of Civil Seryices (chap. 1) for the year 
1855-6 there is a eharge of 23142., for Works neoessary for Protecting 
the New Houses of Parliamentfrom injnry by Xightning, to wMch an 
explanatory Beport is appended by Sir W. Snow Harris. In a notioe of 
this subject, the Times of Aprii 23 hae the foUowing remarks : — 

Sir Snow Harris, in bis present Beport, once more refntes the faOacy 
of the ynlgar and nnphilosophical assnmption that lightning roda 
** atferact" the lightBÌng, and so act as effieient safegnards. It is proyed 
by a most extensiye indnction of faets, and a largo generalization in the 
application of metaUio condnotor% that metalUc snbstaDoes haye not 
exdnsiyely in themselyes any more attractiye influence for the ageney 
of lightning than other kinds of common matter ; bnt that, on the 
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contrary, by confinìng and restnining the electrical diseharge teitliiii a 
yerynarrow limit, the application of a amali rod or wìre of metal to a 
giTen portion of a building is, in reality, highly objectionablé. Beades, 
the application of an ordinary lightning rod ìs of a very partial cha- 
racter ; it has amali electrical capacity, and is very often knocked to 
pieoea by heavy diachargea of lightning. To mention only a few reoent 
instancea ont of seyeràd addaoed by Sir Snow, — ^laat Jnne, Ealing 
ehnrch iraa atmck by lightning, the amali oonductor attached to the 
tower waa partàally fnsed, and damage enaued. So again, in Jnly, a 
chorch at Astbnry waa atrnck, and the amali oonductor f aaed in aeyerai 
placca, the diacharge diyiding on the body of the church, and dia- 
placing and ahiverìng aeyerai atonea. In her Majeaty^a nayy condnctors 
of thìa deacrìption haye been repeatedly knocked in pieoea by lightning. 
To aecure auch a building aa the New Falaoe at Weatminater against 
lightning, Sir Snow oonaidera it requisite to complete the general con- 
ductibility of the whole maaa, and ao brìng it into that paaaiye or non> 
resisting state which it wonld aaaume in reapect of the electrical dis- 
eharge, auppoaing the whole werea complete maaa of metal ; by which 
means a diacharge of lightning in atriking upon any giyen point of the 
building would haye, through the inatromentality of capacioua electrical 
conductora, unlimited room for expansion, upon the aurface of the 
earth, in ali directiona to which, by a law of nature, the diacharge is 
determined. ** In fìskct," to quote from the text of the Beport, ** what 
ia called lightning is the eyìdence of some occult power of nature, 
forcing a path through substances which offer greater or leaa resiatance 
io ita progress ; auch, e.g., among the former, aa atmoapheric air, 
yitreoua and resìnous bodies, dry y^;etable aubatancea, and auch like. 
In the case of auch bodiea a powerful eyolution of light and heat 
attenda ita conrae, together with irreaiatible, expanaiye, and diaruptiye 
force, by which the most solid and compact atructurea are rent asunder ; 
whereaa, in findìng a path through substancea which offer comparatiyely 
little reaìstance to ita courae, thia explosiye form of action, which we 
cali lightning, becomes transformed into a harmleaa and unaeen 
current ; hence, the great productiye influence of a capacioua and 
general t^atem of oonduction, auch aa that just adyerted to, which does 
not reatrìct the diseharge to a giyen partial and narrow path, but is 
so drcumstanced that lightning atriking anywhere upon buildinga can- 
not enter upon any circuit of which the large capacioua linea of oonduc- 
tion do not form a part." 

Such are the prindples on which Sir Snow Harria reoommenda his 
metallìc conductora to he applied in the great mass of the buildinga 
conatituting the New Falace at Weatminater; and which, he feds 
assured, will effectually secure thoae buildinga from the effects of 
lightning both for the preaent and for ali future time. Now, the 
general snr&ce of the roofa of the palace being iron coated with zinc, 
and connected with the earth by iron waterpipes in yery many places, 
f ulfila, to a great extent, one of the important conditiona of the general 
conduction required ; and thua the laige maaa of the roofing may be 
deemed aa yirtually a portion of the earth*a aurface eleotrically con- 
aidered. It ia only neceesary, therefore, to proyide for the aeyerai por* 
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tìonfi of the boìldiag aboTe the general level of the roofs, and to make 
vp; by capacions oonduetors of copper, for the comparatilTely low-con- 
dnetmg power of the roofs and the cast-iron pipes which connect them 
with the earth. The elegant centrai tower, for instance, ìs 150 feet 
ahoTe the general level of the roo& of the palace ; and Sir Snow 
recommends that a capacions conductor of copper tnbe of two inches 
diameter, and at least one-eighth of an inch thick, be fized withìn the 
upper part of the tower, in ite sonth-west angle, from the large copper 
teiminal wbìch snrmounts it to the level of the roofs of the buildings 
generally ; that thìs tubing ahould be effectnally secured at the joints 
over solid screw plaga and coupling-pìeces, and secnred to the masonry 
hy metallic staples. At the junction of the tower with tbe roofs, Sir 
Snow would recommend this copper tubing, after being well connected 
with the metals of the roof, to be continued extemally to the earth in 
as straight a conrse as possible, and there terminated by one or two 
projecting l»aQches of solid copper rod. The reason assigned for con- 
tinuing lìe copper condnotor as a whole into the earth (the soii of 
which should consist of carbonized matter as far as possible), instead of 
tenninating it in the metals of the roof, is this — viz., that the electrical 
dùchaige woald bave a line of the same conducting material throngh- 
out, and not bave to leare a high for a lower conducting power. 
Throughont the entire height of the Victoria and Clock Towers (800 feet 
from àe ground) Sir Snow recommends that a copper band of conduc* 
tion, simUar to the oonduetors appUed in ber Majesty's navy, fìve 
inches wìde and 3-16ths of an inch thick, be fixed and secured to the 
walls ; the band to be properly connected with the metal bodies of the 
roofs generally, and also with the metal rail of the staircase within 
each tower. The north and south towers in the centro of the portion 
of the riyer front will also requìre special protection, by attaching 
hands of sbeet copper from the vanes to the roofing beneath, and from 
these conductors constructing an independent line of the same metal, to 
he continued to the earth. The north and south wing towers of the 
riva' front should be treatedsimilarly. In the ventilating shaft of the 
House of Commons, where a coke fire is generally in operation, it is 
zecommended that a tubular conductor should be fixed on the east side 
of the shaft, and connected with the metals of the roof, as, otherwise, 
the ascending rarefied column of warm air might determine the course 
of a stroke of lightning in the direction of the shaft. Lastly, the 
ornamentai turrets and pinnacles of St. Stephen's Porcb should be prò- 
tected by small bands of sheet copper, two inches wide, and one-eighth 
of an inch thick, neatly attached to them, and placed in connexion with 
the metals of the roof below. 

These recommendations are the result of serious deliberation, and 
Sir Snow believes that they are absolutely requisite. The instances of 
various church spires struck by lightning and ruined are adduced in 
snpport of bis vìews. It ìs worthy of remark, as illustrative of the 
deplorable ignorance whieh exists on the subject, that on the spire of 
Christchurcb, at Boncaster (struck in the year 1836), a ball of glass 
had been placed, under the notion that glass, because a non-conductor, 
is also a rep^Ient of lightning. 

o2 
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▲BTILLXBT AITD PBOJICTILES. 

At the late meeting of the Brìtiah Aasociation, a oonsìderable portion 
of the Sittings of the Mechanical Seetion wai devoted to the aboY« ali- 
eDgrosBmg subject, in connexion wìth the great War in whioh ire are 
engaged. First, a paper by Mr. W. B. Adams, irai read by Mr. Ward. 
It gave a deacrìption of Tarìous kinds of projeotiles, and the philoso- 
phical reasons why gun-cotton is better for blasting roeks than for 
gunnery. The first guns in nie in ali eountries were long ; bat the 
inconyenìenoe of very long guns iras the cause why the length was 
cortailed, and why also carronades and mortars were ìnrented. The 
paper then went on to deserìbe the material of which Artillery shoold 
be made, and the proper mode of manufacture, and an improTed tnm- 
nion, witii some originai suggestions regarding the form of wadding and 
shot best Buited to gire sure axm and increased Telocity and penetra- 
tion. In giving bis idea of the best form of a ball, Mr. Adams thonght 
that the conica form, with feathers, was the best, vhìeh ìs exactly 
that which Mr. Kennedy, of Eilmamock, has lately patented, and 
which has been experìmented upon lately at Ardrossan and Troon. The 
idea of an elongated ball, which should alao be chaiged like a bomb, 
has also been anticipated by Mr. Kennedy. Welded guns, united by 
hydrostatic pressure, — ^the ooating inside with another metal to prevent 
abrasion, — and sereral other improrements, which have in part been 
adopted by inrentors, were also recommended. 

Dr. Bobinson was of opinion, that feathers npon a ball was a mia- 
taken idea, because the ball carrìes with it a portion of air, and that 
rotation could not be secured to the ball by feathers alone, as they 
could not act but on the body of air which they oarried with them. 
Bifled guns are m<an liable to burst, because the force neoessary to 
esplode a ball from such a piece of ordinanoe is much greater than that 
required from a plain bored gun ; and also that a rìfled gun is mnoh 
more liable to burst or be rendered useless from frequent dischaiges, 
because of the force neoessary to cause rotation haTing to be added to» 
that which causes projection. Dr. Bobinson alluded to the brcmze 
guns of the Dardanelles, which are of three feet bore, nsed against our 
fleets not many years sinoe, and which were made by Mohammed U.^ 
and asked whether bronze might not now be used instead of cast-iron. 
He Buggested the probability that on experìment ndlway-iron might be 
found better than cast-iron for ordnance. 

Mr. Fairbaìm said the material of which guns were made was not so 
good as it was fifby years ago. He was present at Woolwich this week,. 
and saw the practice of the guns.there. One of them seemed properly 
moulded in every part ; but it was found that the welding in one part 
was not sound, and the gas getting into the fracture operated just like 
a wedge, and split it as if it had been made of paper. Another was 
formed of steel bara, with a breech of cast-iron attaohed to it. The 
breech was entirely blown off the gun, and the bars tom asunder. It 
appeared to him absolutely neoessary to haye such a material as wouM 
not only resist the severe impulse which the discharge of the shot 
caused, but be perfeetly solid in the mass. If they were made of parts, 
such as the stayes of a cask, these opened, and the tesnU was the frac- 
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tnre o£ the gnn. The Stirlìng gnn was a mixfcnre of wrought with 
cast-iron, and it certainly carried one-fonrth or one-fiffch more of com- 
mon pressure, bnt when applied io artillery under Oolonel Dondas, 
after a few rounds the pieces were burst The mode of casting these 
large gnns ìb also defective. They vere generally cast solid, and in 
the cooling the metal was lefb exoeedingly porous in the oentre, and 
vhen one began to bore out the gun, one found it was not of so dose 
a testure inside as out. Now they took the precaution of having corea 
in the middle, through wMch they sent a current of cold water to cool 
Uh» inside simultaneously. 

Dr. BiobinsoB : About a oentury ago they cast them hollow, and it 
waa thought a great improrement to cast them solid. 

Mr. Fairbaim beUered if they went about the work more carefully, 
they would aoìve at a safer and better mode of casting than at present. 
Xf the mortara were made a foot longer, he believed, instead of sizty 
ponnds, £fty pounds of powder would cairy a shell of the same weight, 
and to a greater distanoe, and with greater accuracy. He thought, in 
the mortara, a great quantity of the metal was in the wrong pli^ in a 
great many oases. They had the same thickness of metal at the montk 
as at the breach, whereas it might taper without any danger, the pres- 
sare being lese at the mouth. He explained an ingenious baU, in 
which there was a spirai tube, so that the ball with an ordinary gnn 
•uited ali the purposes of a rifle ; but he did not know whether the 
ezperiment was successful or not. TìU lately guns of the ordinary 
ealibre would stand 600 or 700 rounds before they were injured, but 
tàey always gare way at the yent. But they got into a pian of putting 
a tube into the vent, which made them stand 600 or 700 rounds more. 
Now-a-days the same guns would not stand 100 rounds ; perhaps the 
nason was that the metal was not properly selected. He believed the 
snlgeot was now before the authorities at Woolwich of what caused the 
ezplosion at Sweaborg, — and he hoped it would lead to better material, 
cor a better seleotion. The iron procnred by hot blast ia excellent for 
machinery purposes ; but he did not think it the best for artillery. 
With regaid to the Turkiah artillery, he was at Oonstantinople some 
years ago, and they are almost ali made of a misture of brasa and 
tin. Mr. Mare, at BlackwaU, is stated to haye oonstructed a gun three 
f eet in diametér — the breech of oast-iron and the tube of direction of 
irrought-ir(m. 

Br. Bobinson : The bronzo gnns £ailed in a very remarkable manner. 
The ball rìses on fiiìng, is deflected on the gun, and if the gun is long 
it is again deflected, and deep holes are made in the barrai owing to the 
softness of the metal. Oould not a thin lining of steel or wrought-iron 
be inserted into the tube ? 

Mr. Fairbaim thought it was Tery difficult to form any gun that 
differed in its parts. He would piefer to bave a gun perfectly solid — 
of steel, if they pleased ; for he had seen excellent specimens of steel 
manu£Bbetnres from Prussia in the Qreat Ezhibition, and well calculated 
for making field artillery. The artillery of the present time was much 
larger than it waa in former times, and aUowanoe must be made for 
that. The Ck>Teinment was endeaTOuzìng at present to get charcoal- 
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iron from Nova Seotia, and tliere were large supplies of wood and iroa 
in the Bay of Fundy. 

Mr. Lawrìe proposed to bave no vent at ali, bat to fire in the man- 
ner in which rocks are blasted, by means of galTanìetm. This woold 
prerent wearing at the vent. He hoped artillery wonld be bronght to 
perfection, for as weapons had improved, war had decreaaed in bra- 
tality ; and he hoped there wonld be a good stand-np fight for it, in 
order that they mìght haye a lasting peace. 

A Member stated that some hydrostatic presaes had been made of 
cast-iron with a case of wronght-iron, at Mr.Downie's works bere, and had 
stood an immense pressure^ but they had not as yet tried it on gnns. 
Mr. Fairbaim asked if the gon made at Mr. Downie*8 had been cast in 
snob a way as to cause an amalgamation of the cast and wronght-iron ? 
If that were the case, he had no donbt it wonld secnre great strength« 
He had a doubt, however, that there was a difference of dnctility which 
wonld canse separation. It had occurred to hìm that they might be 
cast under extreme hydrostatic pressure. They had cast them at Wool- 
wich with 19 feet of iron on the gun, but he did not as yet know the 
result. Mr. Sykes Ward thought a gun could not explode so readily if 
the powder did not impinge directly on the ball. 

Dr. Scoresby stated, as the result of experiments he had made, that 
the quality of iron might be efifectually tested by its effeet in counteract- 
ing tìie devìation produced on a oompass by a magnet placed in opposi* 
tion to it. 

Mr. Neilson, iron-founder, gave, as the result of bis ezperìenoe, 
that, if repeatedly heated, or heated without being subjected to severe 
hammering or pressure, the centre of a mass of iron was sure to beoome 
crystalline and friable. 

Mr. Rennie thought the defects of the artìlleiy of the present day 
were, in a great degree, to be attributed to the competition in cheapness 
among manufacturers. 

Mr. Western suggested the appointment of a committee to collect 
Information on tìie subject from practical men. 

The Duke of Argyle exjwessed the obligation the Government would 
be under to such a committee for the information it might collect. Sir 
£. Belcher stated that, in engagements which he had wìtnessed, much 
more severe than that of Sweaborg, no aocidentswhatever had occurred 
to the ordnance. He suggested the employment of guns similar to 
those of the Ghinese, with strong cast-iron breeches, the direction tube 
being a matter of little moment. — AthencstMìif No. 1456. 


VANUFACTURB OF SBCALL ABHS A5I> ABTILLERT. 

Mb. Whitworth has taken out several patents for improvements in 
Small Arms and Artillery, and has placed them at the disposai of the 
GK)vemment, sbould it wish to avail itself of them. The most remark* 
able of bis patents relates to a Sifled Cannon, which in its nuùn fea- 
tures may be described as a return to the principle upon which pieoes 
of ordnance were constructed when first introduced into modem war- 
fare. The inner portion of the tube oonsists of three cast or wrought- 
iron longitudinal sections, forming, whea put together, an accurato 
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nìne-sided interior, with the requisite pitch for making the projectile 
rotate on ita axis. Nicely adjusted vrought-iron bands or rings hold 
these sections firmly together, and distribute evenlj among them the 
Btrata of the discharge. They can he tightened np into one oontìnnous 
air-tight sheathing, or remoTed again, and the whole taken to pieces by 
the action of pow^al screws placed at eitber end of the gan ; each 
part having ita dimensiona accurately determined by gange, can be re*» 
placed in case of in jury, and the touch-hole will no longer, by wearing 
outy render the entire cannon uaeleaa. Mr. Whitworth proposea to 
m&ke thia new implement of warfìure breech-loading, if considered 
desirable, and he caJculateaon combining in it the advantagea of weight 
dna to the present cast-iron gun, of atrength, such as may be claimed 
for wrought-iron ordnance, of a rifle bore wUch presenta abnost insù* 
perable difficultiea byany other pian, and haa not been auccesafullyaur- 
monnted in the Lancaster ; fìnally, of a degree of portability which 
wonld teli in a thousand dìfferent ways, and would make gana of the 
lorgeat calibre ayailable in the field. The ten-inch pistol with which 
he commenced hia experimenta in the ahooting gallery vaa constructed 
on thia principle, and realized ali hia expectationa. 

Mr. Whitworth haa also invented for amali arma, two Breech Loaders, 
which are remarkably ingenious, and appear to folfil every requisite 
condition. One beara acme reaemblance to the breech uaed in Sharpe'a 
American rifle, being raiaed np from below to form the base of the 
barrel ; but, inatead of being elevated by a lever, a screw is employed, 
aad an ingenious application of the indined piane on one side renderà 
the adjustment of parts perfect, and makes any escape of the gaaea, 
when the arm is diacharged, impossible. .The other breech-loader 
bears no reaemblance to any inrention of the kind that we bave yet 
seen, and will, we beliere, be found upon trial to bave a dedded 
saperiority over aJl the rest. It is a doublé chamber on a line with the 
bore of the rifle, and haring a redprocating motion from right to left, 
or left to right, as moyed by the hand of the marksman, who thus, 
with a single barrel, has ali the advantages of a double-barrelled gun. 
— Abridged from the Times, 

UONSTEB SHBLLS. 

A LARGB number of Shells haa been supplied to the Goverm^ent by 
the Lowmoor Iron Company for the use of the Baltic fleet in 1856. 
Sach shell ia 9 feet indiea in circnmference ; ita weight ia 1 ton 6 cwt. 
1 qr. 7 Ib. ; the aperture by which it is charged, and the fuaee inaerted 
is 2| inchea in diameter, and the ahell itaelf 2^ inchea thick, and at the 
aperture 3^ inchea. Such a weight of metal requirea conaiderable 
leverage to place it in the mortar, and it cannot be done without the 
aid of macMnery, to facilitate wMch, the mouth of the ahell ia sur- 
rounded at a conTenientdistance by four lugs, made of wrought iron and 
cast into the ahell, which, by theae meana, ia placed within the mortar. 
The ooat of each ahell unfilled will be 20Z. to 261. The mortara for the 
discharge of these monster shells are of wrought iron, and will weigh 
about 35 tona each. 
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LATnra thb oxtns or thb battsrt withoitc Ezposnra trk ksn. 
Mr. Babbagb has communicated to the lUtMtrated London News^ 
No. 757, the foUowing method of laying the gims of a battery wìthout 
exposmg the men to the fire of the enemy. 

The numerons casualties, chiefly by rifle-shot, which haye occnrred to those 
employed in poìntmg gtms at the object of attack, and also in examining their 
effeot after tneir disduurge, indnoed me to recar to means which had preriona^ 
been deviaed for reoonnoitrine with Becority. The Mghest akill ìa reqoired in 
the man who points the gun ; bis safety ia, therefore, to be oonsidered first. 

In pointing a gan at the object to be hit, the two sights of the gun and the 
distant object must be broaght into the same line. To do tMs, a man stands 
bdùnd the gun and lo<^ along that line. But if, inatead of a man in that 
position, we put a ^ood common looking-^lass indined at an an^e with the Une 
of direction, the comddence of tbe two si^fats and the dÌBtant object can then be 
made by an obsereer placed in other poùtions. 

Suppose an offioer is placed in the corner of a battery wbare neither rifle sor 
round shot can reach, ne may eitìber point the gun by his eye, may employ a 
common opera-glass, or he may use a small telescope, which, il requured, nùght 
be fixed to a post. 

In lavina enns by means of a teleaoope some Utile diiBoul^ may oocur ftom. 
the foci for the siehts and the obiect not being the same. This dimculty can be 
much dimhiishedby placinff the looking-glass at a G;reater distance behind the 
gun. In fact, with a simple invertìn^ telescoj^e or very low power, or with a 
common opera-glass, a very moderate distance will render both objects suffioientìy 
distinct. 

The angnlar position and elevation of the gun must be adjusted by directiona 
from the officer to the men attending the gun. These adlus^ents must be con- 
trired by screws, or other means, so as to be made by the men when screened 
fiK>m direct Are. 

When the officer is satìsfied that ali the gnns are wéU laid, he must then tura 
to a telescope attached vertically to the parapet. Fixed to the telescope by an 
arm reachin^ above the ]^arapet must be another small lookin^-glass, hatine an 
fi.nflT|iliii' motion on its horizootal azis. This telesoope may consist of a single lects 
of from three to eicht fset focus, and have attached to its ^e-glaaa a smaU priam 
to tum the yertìcalrays into a horìzontal direction. 

The offioer, havin^ adjusted his telescope on the point he is batterìng, may 
then obserye the umted effect of aJl the gnns ; or he may cause them to be fired 
in saceession, waiting between each shot untai the smoke has deared away, in 
order that he may jndge of the precision with which each eun has been laid. 

The pian of seeing round a corner by means of a small bit of looking-glass haa 
been long known mnd described in books on the amusonents of science. A 
repetition of the combination constitutes the toy ìjt which children are snrprìsed 
to find they can see through a deal board. In a dìfferent form, by means of an 
indined mirror concealed within the tube, the frequenter of the theatre |>ointa 
his class in one direction whilst he surveys the real object of his attraction in 
another. Snob a tdesoope, when used behind a wall or a tree, becomes a aafe 
reconnoitring tdeooope. 

CAPTAIK GRABT'S CfOOKIKG APPABATUS FOR TROOPS. 

A YBRT careful and economìcal arrangement of docking Àpparatas, 
the invention of Oaptaìn Ghrant, has been introduced, and is now in full 
operatìon at Alderfiiiot Camp, haying been approred and adopted bythe 
€K)Temment» The apparatoB xnainly oonsists of a long horìzontal flne, 
openìng at the middle of its length into a chìmney. This fine is btiUt 
strongly of brìckwork, and is oovered with transverse iron plates, 
tumà down at their ends so as to clasp the ezterìor of the l^<^- 
work. Àt each end of the flue is bnilt a fiie-place of fire-brick and fire- 
day, the door of which is famìshed with yertical openings for the 
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adiDÌssion of air, and with a alide for ahutting off the air when neces- 
aaiy. The fire ìa also sappHed with air from below, which cnates so 
powerfol a draaght ihat any deseriptioii of fuel will bum well. The 
ìron oovering platea hare formed in them holes to reoelre cooking 
ketUee or saueepana, which desoend some dìstance into the fine, so that 
the heated gaaee pky round a large extent of their anrfacee. 

Very great eare and sdentific skill has been ahown by Gaptain Grani 
in so arranpng the parta ae to provide for ali the cìrcomstancea to 
which the action of the beat ia likely to givo rìse, such as the expan- 
aioooL of the metala, &c. Thns the fire-doors are made sligbtly narrotrer 
than the space between the brickwork enclosing them, the doors being 
fized in their poaitions by means of stnds below and abore taking re- 
epectively into reoesses in mortise-bars, which sostain the doors, and 
into the covering platea, which are over them. The intensity of the 
fires is regnlated by means of balanoed dampers snapended orer pnUeys 
plaoed one against each side of the chimney. These dampers are some- 
what nanower than the flnea, so that the draught may never, by 
mimumagement, be wholly eùappeà ; and, being balanced, may be 
Taiaed or lowered as oocaaion reqnires. The sancepans are fitted with 
handlea, plaoed so as not to get heated, and with moveable chambers 
for steaniing, &c. Means are proTided for remoying the chimney of an 
ordinary camp oooking-apparatns of this description, and for plaoing 
!n ita stead another having space in it to receive a large portable ovea 
for baking. In this arrangement, the flnes are arranged so aa to brìng 
the heated gases into dose and continnons contact with the oven, and 
the fine abore is oontracted towards ita lower part in order to prolong 
the time dniing which this contact continnea, and thns to abstract as 
mach of the beat as possible from the gases befbre they pass off. 

The sayìng in fncd effected by the employment of this invention is 
Tezy conalderable. At the Aidershot Camp, where the cooking honsea 
aie ali on this pian, the food for thirty thonsand men is prspcùed with 
a oonanmption of coal amountìng only to half-a>ponnd per day for each 
man, the oost being one-hal^enny per man a week. — Medicmiaf 
Magadnef No. 1687. 

NBW ARMT AHD HAYT BSD. 

Hbssbs. Applbtok ha?e exhibited to the Society of Aita a new Bed 
or Mattress for the nse of the army and navy, as well as for emigrante 
and travellers. This bed weigha only 4j Ih., and when folded up is 2 
fset long, and about 7 inches diameter ; when spread open, it is 6 feet 
long, and 2 feet broad. It consista of an outer or lower oorering of 
waterproof material and an inner lining, non-waterproof. Between the 
two there are coxmgationa, 1 j inch broad, filled with ground or pnl- 
TerÌTCd oork, which does not **mat" or '*felt," preserves the body 
firom damp, retaioa the beat, has sanitazy and pnri^ng qnalities, and 
no inaect can lire therein. The mattress might be nsed, under some 
cìrcnmstances, for pontoons or floats, and a single one has suffieient 
buoyancy to support the heaviest man. 
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VSVr STBAM QEITERATOS BJJVSISQ PVBI HTBBOOEH. 

M. Jambtel, in a letter to M. Boutigny, says : — *' I had ascertamed, 
as well as yourself, that eyaporation, especially that of water, might 
be considerably asssted by nmltiplyisg or increasixig the suzfaoe in 
contact with the heat. I also knew that it was possible to ìncreaae the 
amount of heat traiusmitted by a metal by employing heatìng surfBtces 
crossed by bara, immersed to a certain depth in flnids, exchangìng theìr 
temperatures ; in fact, besides the advantage of a greater mass of heat* 
ìng surfetce, tiie soiface of flnid in contact with the latter (platea or 
bars also counting as heating sorfaces) would be continnally renewed 
by the simple circulation of ti^e flnids themselves. 

** I first constmct a cylindrìcal boiler with two hemispherical coyera» 
the lower one immersed in a fire, the upper one in oounezion with a 
dome, fumished with the nsaal appendages of steam boilers. 

'* This boiler is surronnded with a doublé case or jacket, in which 
the products of combustion circuiate, and which products in ascendìng 
come in contact with cylindrìcal surfaoes ending in the boiler, after 
havìng passed along the sides. The feed- water descends in a contrary 
direction, and comes in contact with the said bars, the heat of which 
increases in proportion as they approach the bottom, and being already 
in a state of vapour before it has arrìved at this point, it becomes sur- 
charged with heat» and yields a oompletely dry steam, which should 
then and there be tieJten. The products of combustion continuing their 
passage come in contact with metallic wire-cloth, which removes th^ 
last particles of heat from them. 

*' The whole, boiler and casing, is placed in a fumaoe of masoniy, bui 
a space is left in which the air which feeds the combustion is heated as 
it Comes in contact with the sides of the casing. 

** With respect to the combustion I should teli you that the hydrogen 
comes in from undemeath, and into the centre of a circular case ftir- 
nished on the inside with wire-doth, the upper cloth carrying a layer 
of amianthus, on the suiface of which the hydrogen bums, the neoes- 
sary air previously heated flowing in latendly àiereto." — ^Translated 
from the Monttevr Indiutriel, 


BIDEk'S PATEKT IM PBOYEMEKTS in marine STEAM-EKOnnS. 

The increased extent to which high-pressure steam is now coming into 
use renders it necessary that ali acoessory contrìvances for improTing 
the effectiveness and economy of Engines eìiould be made ayailable. At 
present there is excessive waste in our modes of condensation, and 
boilers are rapidly destroyed by the injurìous action of salt water npon 
them. 

It is weU known, and has been firequently shown by experiment, 
that steam is readily condeused by being paiseed throx^^ a metaUie 
conduit immersed in a Constant stream of cold water. Symington and 
others ayailed themselres of this mode of condensation. Mr. Biden 
eontemplates in his patent the adaptation of this system to high-pressure 
engines, so as to return the condeused steam, as water, at nearly boiling 
temperature, into a reservoir whenoe it is to be pumped back into the 
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boiler. The temperature of thìs retnmed water may, of conrse, be 
r^gnlated by the length and size of the pipe or oonduit through which 
it ìs passed, these being determined also by the pressure at which the 
steam leaTes the cylinders. 

The great adyantages resnlting from this arrangement are easily seen. 
Tbe duration of the boilers employed in connezion wìth it wonld be 
mach increased, and the expendìtnre of fuel wonld be necessarily 
dbninìshed. 

The x>ateiitee proYÌdes two safety or escape-valves : one to carry the 
steam which passes off when the engine is stopped to the condenser — 
the other, which is a little more weighted, to ensure safety shonld the 
first, by neglect or accident, get out of order. — MecJianictf Magaeinef 
No. 1667. 

NOVEL DESION IN NAYAL ABOHITECTUBE. 

The difficnltìes which bave occurred in the prosecntion of the War 
with Bnssia, from the deep draught of onr line-of -battio ships may, 
perhaps, secare attention to the following design for a great raft, prò- 
pelled by an immense steam power, which has occupied the thonghts of 
its projector, Mr. Daft, a cìvìl engineer, for a period of thirteen years. 
Aswill be gathered from the details, he oontemplates a complete revolu- 
tion in the existing system of naval architecture. To many the scheme 
Biayappear utterly wild and impractìcable, but some may, neyertheless, 
trace in it materials for nsefiil reflection. It is proposed that the raft 
shonld be composed of 300 pontoon-shaped ìron boats, nearly ali 100 feet 
long by 10 feet wide and 7 feet deep, haying semicirciilar bottoms and 
lides, and flanged on the edges or gnnwales. With fifteen of these placed 
longitudinally, the length of the raft wonld be 1500 feet, and 20 in 
1)!readth, with 5 feet spans between each, wonld gire a width of 300 
feet. Thns the deck area would be little short of ten acres. The 
pontoon boats it is proposed to brace together by diagonal tie-bars, while 
the deck wonld be formed of timber six inches thick, firmly bolted to 
the fanges, and haying hatchways into each of the boats, which wonld 
thns fomish the accommodation and stowage reqnired for passengers 
utdgoods. Bulwarks are contemplated, 12 feet 6 inches high, and 
consistmg of hollow iron stanchions, 33 feet 4 inches apart from each 
other, with iron compartments between, made to open from the top on 
«entres. The whole mass wonld thns be braced together as if it were 
one huge solid substance 1500 feet long, 300 feet wide, and 20 feet 
thick. It is proposed by the bold projector of this new leviathan to 
propel her by twenty-two steam engines of at least 200 horse-power 
^^1 eleven on each side of the raft, with paddles and screws affixed 
^ternately. Into the arrangements for mooring, for saloon spaoe, .com- 
^ander's qnarters, an observatory, &;c., it is not necessary to enter ; 
^t the calcnlation is, that the raft wUl cany a freight of 20,000 
^m^ thongh perfectly safe and steady withont, obtain a speed of fif- 
teen knots an honr, draw only 3 feet 6 inches of water, and gire a 
*^aoe snffieient to act as a floatmg breakwater in the roughest sea. The 
Projector contenda that it will be impossible to founder snch a strac- 
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tare ; that, in case of rumìng ashore, the boAts grounded esn readìly 
be drawn off by the power of the engines ; and that the principle of 
the design involTÌng the repetition of so many giren parta, aa in tho 
architectnre of the Orystal Falace, these can be lei oat io difEérent 
contractors, and the whole got together with the greatest rapidity and 
ease. — Times. 

HOTEL STEAIIEK. 

A YssBBii, with seTeral striking points of norelty, has been bnilt, 
to ply on the Clyde. The engineer is Mr. George Mills. The remtl, 
insteàhd of being built aolid, and with a bow and a stem (each different), 
is divided ìnto two parts, perpendicnlarly on a line with the keel, frmiL 
end to end, while the ends themselTes are formed equally the same, ao 
■as to admit of ber sailing with either first. The two portions are 
placed apart and parallel to each other, and the reoess formed betwixt 
them will then be a rectangnlar space for the main paddle-wheei to 
work in. The fabrie will then present a broad platform, the hnlla aet 
each side being available for carrying the engines, boilers, frc, 
the four parte may oontain cabins. On the platform, "which has 
formed bydìviding theyessel into the shape described, cabins or aaloons 
may be plaoed with passages roond them, and haying platea of glaas oa 
each side, to admit of soeneTy being viewed to great peifeetion. These 
again may bare their roo£i diecked, which wonld ma^e them a^ailaUtf 
for promenades. In order to obtain manoeuTring power, the yeasel has 
a small paddle-wheel plaoed at each end, the immarsed float of whìoli 
stands yertically to the paasing fluid, and thus only presente its adge u 
a resìstamce to the way of the Teeeel, the other floaìs and portiona ef 
the whedl being above the snrfaoe of the wat^. When the veiael is 
approaching a pier, or in any intricate or crooked navigation, the 
paddles will be nsed for the purpose of manoeuyring her ; and thia 
•can be done so as to canse her to go either to one side or the other, or 
to go broadside on, or to whirl ronnd in her own length. — ^Liwrpool 
StcmdarcL 

ISO» MÌ.8T8 AITD TAEBS. 

Messrs. Càto, Milleb, and Co., of Liverpool, ha-ve conatnieted «i 

Iron Yard of the foliowing extraordinary dimenaions : — 

Length 118fÌB«t. 

Biameier st slinffs ••».•• 2 fieet 4 iaohai. 
Do. yaroarms • • • • • 1 foot 2 iaobeB. 

This mainyard, the largest erer made, and wei^ing from aevtn te 
«ight tona, is for the new ship Schomberfff foelonging to Means. Jamaa 
Bfldnes and Co.'s Black Ball line of Anstralian clippers under the patent 
of the inrentor, Hr. J. Olare. A wooden yard of the same sise woold 
weigh £rom eleven to twelre tons ; and wbien we take ìnto account the 
difference between the iron and wood yard (the former is hollow, of 
oonrse), we think it of sofficient importanoe to the ihipping interest te 
direct especàaX att^ition to this invention. The weight of spars ia a 
consideratiQQ in ike ontfit of a ▼esaei, anà when a material oan he finmd 
lìghter than wood, and that material cheaper, we should think it wonld 
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be to the interest of ehipowiierB to ooimtenanoe the substitute. The 
YorkiDanahip of the mamyard of the SeKomòéty ìs beautiful. — Zdver' 
pool Tdegraph^ Sept. 22. 

80BBW PBOPVLSIOV. 

A PAPKS has l>een read to the Institution of GìtìI Engìneeny '^ On 
the Application of the Screw Propeller to the Laiger Clasa of Sailing 
Ships, for Long YoyageB," by Mr. B. A. Bobìnaon. The ìntroduction 
cf Sorew Propnlsion in 1839 by Mr. F. P. Smith, and the suocess he 
attained wìth the Arckimedes, directed attention to that system for 
commercial yessels; the Qreat Britain was an early instance of the 
application, and then followed the fleet of screw steamers established by 
lir. Laming, for the tnde between liondon and the porte of Holland. 
Thence the progress was so rapid, that at the beginnìng of 1854 above 
two hundred commendai screw ships were registered in the United 
Eisgdom. Meanwhile, many attempts haye bèén made for nsing large 
powerful screw ships on the long sea routes to India and Australia, but 
miformly wiihout success. The author's object was to investigate the 
tauses of this fìailure, and to suggest the means of attaining success. 

At the late meeting of the Britiah Association, in a paper ** On the 
Bifeots of Screw Propellero when mored at different Velocities and 
])cpth8," Mr. G. Bennie stated, from experiments which had been 
Bade under bis obserration, it was desirable that the screws of Tessels 
akould he of email dìmensions, light, and of rapid motion, and that 
their effect wonld be increased by their being as deeply immersed as 
possibie. He aiso recommended the disc screw. Several members 
questioued the effect attributed in the paper to deep immersion. 


KBW MODS Of PaOPELLTira STBAMBBS. 

Baubs's Patent Bailway Floats for Propelling Yessels consist of a 
Mries of iloat-boards inside a chamber or recess let up into the bottom 
of the Tessei — a sort of double-keel one-third of the way along from the 
BteiB. These float-boards are carried on an endless railway, in two 
hoiìiontal lìnee iaside the chamber. When propelling th^ are yertical, 
*nd they return abore horìxontally to renew their action, and then offer 
^t little resistance to the water. Thus half the number are always 
propelling. The float-boards, in changing their position, '^feathOT^' 
^tjiout jerk or blow, the upper edge going first. As soon as a float- 
^Wià descends, it acts upon ali the water confined in the chamber, 
*^ as it cannot |Bcape by the sides, or abore the float-boards, it must 
leeessarily ali be^^ed through the opening at the stem, against the 
^▼y pressure of water from without, or carry the Tessei rapidly on- 
'V'id. Gompetent engineers are said to bave admitted that this " con- 
'■ùng of the water will give to the action of the float-boards the same 

^^bctÌTeness as if they pressed against a dead waU." — Builder, No. 
625. 

iHPRoymtBjris ir pBOPHLLiira yisssus. 
Mx. C. Db Bxboub, of Dowgate*hill, has secured a patent for a New 
^peller. It consists of a reoiangular box, open at both ends, fized 
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laterally on the ndes of the vessél, in the place of the oidinary paddle-' 
box, biit oompletely under water. A disc of iron, or other metal, fits 
closely into thìs box, and is conpled to the erank on the main shafb of 
the engine by a connecting-rod. This dìec acts as a pianger, and when 
in action the end towards the bows first reaches the bottom of the box ; 
the hinder end then ooming down rapidly, ejecting the water steni* 
wards with great force, somewhat on the principle of the conunon 
bellowB, propels the Tessei forwards. Working under water, it is cut 
of reach of gun-shot, and is therefore as safe in that respect as the 
screw. — Builder f No. 625. 

GBITFITHS'S PÀTENT 80BBW PSOPBLLBR. 

At the Vauxhall Foundry, Liyerpool, has been executed the lacgest 
brass casting yet made at that place, namely, Grìffiths*s Patent Screw 
Propeller (for the United States war frigate, the Princeton^ of 16 feet 
6 inches diameter, weighing, with its spare biade, about 8 tons. This 
propeller, as well as two others, constructed by Mr. Robert Daglish, jun.^ 
St. Helens, for the royal navy, embraoe ali the reoent improTemeats 
introduced by Mr. G^riffiths, which are — Increased speed reIatÌTe to 
the power employed. The entire absence of the destructive and an- 
pleasant vibration which inyarìably attenda screw yessels with the ondi- 
nary propeller. The absence of this, in the case of 6riffiths*s screw 
propeller arises from its peculiar form, the blades being wide at the 
root and tapering towaids the extremity, or exactly the reyerse of ali 
other propellere. It offers no obstructìon to the Tessei when under 
canyas, nor does it in the least degree affect the steerìng qualities of 
the yessel. Ali that is required is simply to fix or stop the engine with 
the propeller in a yerticcJ position. 

SerenJ plans haTe already been tried to obTÌate the drag of the screw 
when not used, and the most effectiye and sucoessfdl is the one adopted 
in the royal naTy, which oonsists in lifting the screw out of the water ; 
but this pian, in the merchant-serrice, is attended with soTeral disad» 
yantages. Ist. The well-hole, for lowering and lifting the screw, must he 
made throngh the chief cabin ; 2nd, besides adding considerably to the 
expense of ship and machineiy, it is also attended with much trouble 
and labour to hoist and lower àie screw, and to ship or unshìp it to or 
from the connecting machinery, which cannot be made so firm and solid 
as when a fixed screw is used. 

It is now generally admitted that a screw Tessei, well rigged, and 
with a fayourable breeze, might make ber passage nearly as sood, with- 
out using ber machinery, as the best sailing ship ; and this was shown 
by the Grealt BrUain on ber yoyage to Australia, when she made seren- 
teen knots per hour under canyas alone, with the screw so immersed. 

Another important adyantage offered is the fnoility of repladng a 
biade which may get bzoken throngh some accident. It is not an un* 
usuai occurrence for a screw-ship while at sea to lose one or two blades. 
To proyide for these casualties, and also to enable the engineers to fix 
the pitch of the screw to suit the Tessei and engìnes, this propeller is con- 
structed with the blades ìnserted into a largo centro boss, secured in its 
position and so airanged that you may either alter the pitch of the 
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loew or pennit the msertion of a fresh biade into it withont requiring 
the doekuig of the yeseeL — Abridged from the Idverpool Times, 

OLirroBD's PATBirr method of loweriko shtps* boats. 

Mb. Clifford, of Ixiner Tempie-lane, haa patented certain improTe- 
mentB in Apparatna for Lowerìng Boats erenly, for preyenting their 
fiUing -with water, and for leleaaing them effectually from the vessel to 
wldiÀ they belong in times of emergency. 

In this inrention, a barrel ia plaoed under one of the seats, having 
two holes thereìn. Three ropes are employed ; one of which, beìng 
paased throngh the barrel and firmly secnred therein, is wonnd round 
it« The other two ropes are fixed to the ordìnary dayits or apparatns 
at the ahip's side ; they pass respectiyely through two blocks (each 
banng three sheaves, which may or may not rotate on azes), and then 
eater one hole in the barrel in opposite directions ; they are otherwise 
kft nnfastened. The two blocks are fixed to diagonal ropes, which are 
inside, fiist on either side of the boat. By this arrangement, when the 
ibst rope is pnlled the barrel rotates and winds up the other two ropes 
to any requued elevation. The first rope is then made fiust to hitch- 
pins, or otherwise, in the boat. The lowering is efieoted by paying off 
the first-mentioned rope, thns allowing the barrel to rotate ; and as 
Boon ss the boat has deaoended and moved to a distance eqnal to the 
length of the two ropes, they will he drawn out of the holes and through 
the blocks, and the boat will be free. 

B1T0T8 AND BVAOOITS. 

Ih a discuaaion, at the Institntion of CìtìI Engineers, on Mr. Her- 
herf s paper *' On the Construction of Buoys, Beaoons, and other Sta- 
^ùmary Floatìng Bodies," it waa generally admitted, that most favour- 
ftUe leports had been received relative to the Buoys ; they were moored 
in extremely ezposed situations, where they had proved their snpe- 
nority, by being always yisible, and deviating but slightly from the 
perpcòidicnlar, at times when buoys of the old form were almost entirely 
snìùnetged, and were only visible at interrals, in a horizontal positìon, 
in the trough of the sea. There was no reason why a larger class of 
Smodds on the same principle should not be equally suocessful, and it 
^vw probable that it might be extended to supporting floating lighte. 
^e latter, howerer, demanded experiment. 

BTSAX FLOATIFO-BATTBBIIS. 

Thi inapplicability of our larga ships of war for the attack of the 

^■(ittian stona fortresses and strongly-fortified harbours, has led to the 

oonstroctìon of a largo number of Floatìng-Batterìes. Illese ressels are 

inùlt from one modd, and are pierced for ten or twelre guns ; except 

two batteries, the OlcUton and the Trtuty^ which are pierced for six- 

**nguns. Feet. Inchea. 

Length between the perpendicnlan .... 172 6 

Breadth, estreme . 43 8 

Bepthinhold 14 7 

Bravght 7 9 

ToDBAge . 1469 tei». 
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The two deeks (the lower one io be the fi^tiiig deck) axe of 9-mflih 
oak, resting on 10^ in. by 10^ in. heams, plaoed 1 ft. 9 in. apart from 
centro to centra, and supported in the middle by stancheons of iron 
hinged at the top, ao as to be struck or hnng np when in action. The 
frames, iron platect, and plankìng of the sides, form a solid mass 2 f eet 
thick ; the iron plates outside b^ng 4 in. thick, planed on their edges, 
placed dose together, and bolted to the woodwork wìth 1^ in. bolts. 
The port-holes aie 3 ft. 4 in. by 2 fb. 10 in. 

The engines of these batterìes are of 150-horae power, non-candenaingy 
and bave four tabular boilers with two fumaoes in eaeh ; the boilen 
being of a cylindrical form, with fiat ends, and capable of working np 
to a yery high pressure. These batteiies Iure been fitted with a screw, 
six feet diameter, in the usuai place ; but other two, one on eaeb 
Bidè, will now be added, to gÌYO more prcqoelling power ; the àaJknw 
draught and small area of the sorew, in oonsequence of the necessarily 
amali diameter, rendering thia addition neoesaaiy : for, with a preasae 
of 601b. to the square inch, and the engines making 130 rerolutioiis 
per minute, the speed attained waa but a little over thiee knota per 
hour. — ^Abridged from the lUuttrattd London New», No. 763. 

TUE BUCS80F AB A SIIAHSR. 

Thb Erietaon, now oonveited into a sfceamahip of improTed deaign, 
made ber trial trip down the JBaj on May 12. Gaptain Brioeaon 
claims to bave made a very important improyement by hia new con- 
denser. The saving is great in f uel, in the wear of the boiler, and the 
labour of cleansing it, through the use of frvsh water in lieu of salt. 
By the new pian, the boilers of the Sriesao» are chaiged with fr^ah 
water ; and aa there ia no waate, ahe may carry the same out from New 
York to HaTre and return without diminution other than what mig^t 
result from aocidental leakage. In addition, ahe haa aj^Moatua fbr 
distilling 1000 gallona of fresh water frrom aalt a day, ao that the great 
bulk of the water-tanks is sared for freight. Alti^pether, aa a ateara* 
ahip, she oomes near to the calorìe standard of cheapneea of power and 
economy in spaoe. The room ooeupied by the machinery and boilers ia 
unuaually amali, and the consumption of friel greatlyreduoed from the 
old standard. It is atated that ber fomacea cannot consume orer thirty 
tona a day, and it is ezpected the Atlantic voyage will be made on 
a ton an hour. The speed <^ the ship on her trial trip waa abont 
twelve miles an hour, with an alleged consumption of fuel not exceed- 
ìng three-fourihs of thia quantity. 

The undarwritera rate this steamahip the beat and atrongeat-built 
Tessei, without ezception, in the United States. She is prorided with 
four largo quarter-boata, ali slung, and two deck-boata, ali of them 
Frands's life-boats. In addition, she carrìes a life*car, mortar, and 
lines, which, in case of her being dilTen upon the coaat, would enable 
her at once to oommunicate with the shore and land her pasaengera in 
safety. — New York Paper, 

In the same journal appears the foUowing intereating résumé of the 
preyious fortunes of the Ericsson, giying a dearer account than has yet 
been fomìshed of the ezperiment of hot-air as a motivo power with 
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iriiieh site has been connected. At ber first trial, the ahip aocom- 
plìshed abont nine reTolutions of her wheels a minute and a speed of 
aboat seyen miles an hour. Her cylinders were so large, being fonrteen 
feet in diameter, that the bottoms, to which the fires of the f umace 
were directly appUed, were rendered insecnre throngh Constant expan- 
aon and contraction. This difficnlty it was found could not be easily 
lemedied, when the pian was adopted of mnning the ship on the high- 
pressnre pzinciple, and by this means very much redndng the size of 
the cylinders, bringìng them down to about six feet. This operation 
was long in being accompliahed, and was attended with yeiy heavy 
ezpenses ; so that the Company formed to test this new motive power 
had almoist altogether withdrawn. Snch was the state of things when 
the ship, in May or Jnne last, made her first trip with the new ma- 
ohineiy ; and when, in retuming to her dock after what Oaptain Ericsson 
deemed a most snccessful trial, she was struck by that fatai flaw which 
carrìed her to the bottom. The internai finishing of the ship, which 
was most STiinptuous, was rnined by this accident. The liver was then 
swollen by a heayy rain, and turbid in the eztreme. The mud of ita 
banks, held in solution by the disturbed currents, settled in every 
chink and cranny, penetrated and encmsted every part of the cabins, 
aaloons, state^rooms, and eogine, addingto the latter a rust eren worae 
^hanthe filth, and neoessitating ita entire removal. The accidenti 
thoagh happening at home, was neyertheless a complete shipwreck. 
The ship was in fact reduced to a mere hulk, with ererything 
OkOTeable in ruins, and eyerytlùng fixed requiring renoyation, tìie 
entire machinery included. 

The -vessel was, afber weary exertions, finally got into dock. It was 
then that somebody's money must repair damages, and be the means of 
flayìng what could be saved from the wreck. No one had sufficient con- 
fidence in the resuscitation of the now unlucky enterprìse to adyance 
fonds to carry it out. The cousequence was, that the beaten track 
luid to be resorted to, and the vessel was converted into a steamship. 
Such is in brief the story of the jEricsson. 


THS NBW AMEKIOAK STEAMSHIP, "O. VANDKRBILT. ** 

This colossal steam-ship has been lannched from the building-yard 
of J. Simonson, in Green Point, New York. She is the first of a class 
heretofore deemed almost apocryphal, and at least quite impracticable, 
|>7 builders in general. Her dimensions and power are much greater 
ùi proportion to those of the A tlantic and the Africa than are the latter 
te the Great WeHern or the SiriiMf which were substantially the pio- 
"^^^n of ocean steam navigation. 

The oost of the C, VanderbiU will be about 700,000 dollars. The 
eztreme length of the bull is 335 feet, and the length at the water line 
ù 328 feet; the breadth of beam is 49 feet, the depth of hold 33 feet. 
She is of 5100 tons burden, carpenteria computation, or about 4000 
tons register. The water-lines are nearly straight, and the centre of 
dùplacement amidships — ^indeed, the centre of the ahip, the centre of 
^«ght, and the centre of buoyancy — fall withina distance of 8 feet fere 
AAd afb. The main-deck is of great capacity, even in compariaon with 
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tke size of the ahip: thù ìs owing to the fabwas of her lioes. Her 
lowa* decksy of wMch there are two» besides the boiler deck, are of the 
same character. The floor is nearly fiat, and is formed entirely of soUd 
white oak, eaoh timber bdng 15 by 21 inches, bolted together length- 
-wise of the ahip wìih où/b amd a quartear izteh bdLts, eeren feet long ; 
eìxty tonfi of these bolts are nsed. The firame-timbóns, which are prìn» 
dpaìly of white oak, are i^aced nnuanally dose together, and are strapped 
dukgonally by 94 tona of wTonght-iron straps, wMch are bolted whererer 
they cross each other. The planking is of oak, edx inches thick. The 
hnll weighs 2300 tons. Her engines will be snpplied by Messrs. Seoov 
amd Braisted, of the Allaize Works, with two marine steam engines» 
The cylinders -wìll be 90 inches in diameter, and the stroke of the 
piston -will be 12 feet. The òde pipes vili be 28 inches in diameter. 
The horae power is estimated at 1700. ^e engine will be iniahed ia 
the most complete manner, and &<«i its position in the ship will be am 
ocnament to it. Its workiags ibaj be obsenred like the engiaes on. 
North Kirer steamboats. The cylinders wiU wàgh 19 tons each. The 
crossheada which support the shafta, wiU we^h fire tona each. The 
shafb wiU be 25 inÀes in dianìeter, and ali 1^ minor pieees are eie- 
gantly finiahed, and fitted with the ntmost nìcety and exactness. The 
wheels will be of wrooghk-iron, 42 feet in diameter, which is larger 
thau any yet built. The few» of the paddle will be lì feet long : there 
will be three flasges to each ^ed, weighing 7 tons a piece. There 
will be fovr tnbnlar boilers — ^28 feet in length, 13 feet in width, and 
14 feet high : they will be fired from the side. The two engines will 
be placed amidships, and two of the boilers fore and afb^ ^Mnng each 
other about 1 5 feet apait. From the boilers, the steam-chests will rise 
14 feet. The smoke-pipes, one to each paìr of boilers, wiU be 11 feet 
in diameter. The steam-ehìp will be snpplied with two masts, npom 
each of which will be pUced two yards. There is no bowsprit to the 
vessel, and apparently birt little relìaoice wiU be placed npon her aails. 
-r> Abridged firam the New York Courier and Inqvdrer, 

THE SOBEW STBAMBR '^AZOFV." 

This Tessei oomlsBes many points of ezeellence which, so far as we 
are aware, bave never before been attained in so complete and efficient 
a manner. The Azoff is of 800 tona, bnilder's measnxement ; she Ì8 
bmlt under Lloyd's new ndes £or iron ahips ; is dassed A 1 for twelre 
years, the longest period for which iron ships are dassed ; and is bdiered 
to be the stnmgest steam-yessel yet constracted. Not only are the scant- 
lìngs Tery heavy, bnt the distribntùm of the materiata is so managed as 
to secnre the maximum of strength wheh the Tessei is snbjected to » 
longitndinal strain — the only spedes of straìn firom which iron Teasels 
are fonnd to snffer. The model of the Tessei is a Tery fine one, being 
shazp at the ends and with a considerable rise of floor, which preTents 
the diip from roUing in the way nsnal in screw Tessels. Notwith- 
Btanding the fineness of the model,, ho wcTer, the Tessei has large carry- 
ing capadty, as wìU be obyions from the fisbot that she has carried ont 
te the Crimea nearly 400 naTvies and about 600 tons of cargo, besides 
nearly 300 tons of coals and 8000 gallona of waitor. This large caarry. 
ing power is the result chiefly of the smaUnessof the space oocupied by 
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the engine, wMch, althongh capable of propellìng the vessel at the rate 
of 13 or 14 miles an hoiir, does not, ezolusiTely of the boilers, fili a 
space of more thaa 20 measorement tona in the vesael. The vesael aad 
her machinery have been deaigned and constnteted by Mr. Bourae,* cifil 
englneer of Glasgow and Ghceeuoek ; and the whole combinatioii seeioB to 
realize the desire so general among shipowners, of imiting a high rateof 
speed and a fine fona of Tessei with largo carxying capacìty. The fine 
model of the Tessei enables her to be propelled easily through the water, 
and the steam is siipplied to the esgine during only a small porfcion of 
the stroke, leaTing the residoe of the stroke to be oompleted by the ex- 
panding Btean^ by whioh arrangement steam asnd .therefore fdel are 
saTed to a Tery important extent. This expedient of eoonomy is well 
known and largely pzactised in Oomwall, in the case of the pnmping 
engìnes £or the mines ; bnt has been Mtherto aTailed of in steam 
SATÌgation only to a Tery amali ex1»nt; whilst the main secret of the svpe- 
zior economy of fuel attained in the Azio§ lies in the more perfect and 
extensiTe application of this principio ti^an has heretofore been nsnal 
in steam- cessele ; and next are the amali dimegMons of the machinery, 
which preTonts any important Iosa of heat by radiation, or of steam by 
leakage throagh the piston. The compactneas and simplìcity of the 
machinery in the ^soj^exceed that of any other Tessei : there are few 
parta to be looked after or to go wrong ; and when to these important 
i^nalities are added the smallnesa of her oonsiimption of fael we think 
there ia fair reason to condade that she ia yet without a rÌTal. The 
AiXìS ^^ ^® Thames in the antumn with a nunber of naTÌgators for 
the completion of the railway in the CSrimea. — TvtM», 

NEW IBON MOBTAR BOATS. 

Ah Iron Mortar Yeaad haa been so constrocted by Mr. John Laird, that 
when she has mortar, shell, crew, and every necesaary applianoe on 
board, she wUl only draw three feet of water. She wÙl present Texy 
little bulk aboTO the snrface ; and as she will be painted sea-green, it 
will be impossible for the eiiemy to ^^fit"*g"'»^ herfromthàrbatteries^ 
eTon when within rango of their guns, except by the occasionai pnffs of 
smoke £rom eaeh sh^. SJie is df 100 tona measoremént, and ia made 
of the best iron platea, mannfactnred at the Mersey forge. The expo- 
dition with whidh she was constrocted ia^ we. bdioTe, tmprecedented. 
The order was receired by Mr. Laìrd on the 23rd of Oetober; the keel 
was laid down onthe 25th of the aame month ; and on the 13th of 
Kovember, jnat three weeks from the day of the order beìng receÌTed, 
she was lannched in the BiTor Mersey, complete, with mortar-bed, 
masta, rigging, anchoxs, cables, saila, sheU-room, accommodation for 
crew, &c. G^ie Tesael ia strongly bnilt of iron, with wooden decks, and 
the complicated nature of the work wonld haTe precluded tl|B possibiltty 
of her completion in this short time had not Mr. Laird proTided relays 
of men working night and day. This is stated to be the first English 
mortar boat built of iron. __^ 

* Author of some valoable works on the SUom Shtgiite amd Stmm Na/ngatiom, 
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IMMUrSE MABUns rOSOTVOS. 

Ir the Greenoek Mail ìb described a portion of the machineiy iìow 
oonstnictiiig by Messrs. Fnlton andNeilson, Lanoefield, forthe stupendons 
steamer of 10,000 toBB bnrthen, building by Mr. Scott Russell, at Mil- 
wall, and deseribed in the Tea/r-Book of Faett, 1855, pp. 87, 38, 61, 
02. The following are stme of the forgings : — 

1 Intermediate shaft, 21} feet long, 26-inch diameter. 

2 Paddle shafts, 37^ feet long, 24f -inch diameter. 

2 Cranks, 7 feet 'tween oentres, and 21-inch thick. 
Fropelling shaft, 47 feet long, and 24 j-inch diameter. 

3 Friction straps, 10 feet inside diiuneter, 14^ ìnches thick ; aUo' 
eolnmns, corers, &c. 

The forging of the intermediate shaft oeciqHed npwards of »x months. 
It is 29 tons in -weight — ^the largest erw made — and certainly one of the 
finest pieces of foige-work in the world. The forging of each of the two 
paddle-shafts will oceapy two months ; and, when completed, they wiU 
he abont 30 tons weight each. 

Of the two cranks, when polished and ready for fitting np on board» 
the nett weight was 7 tons 4 cwt. each. One of these cranks was sent 
to the Paris Exhibition by Mr. Scott Eussell, where it excited con^ 
siderable attention. 

The propeller shaft is the heaviest piece of forged iron in the world. 
It is nearly 35 tons in weight. The pecnliar featnre of this shaft is 
ìts great length. It will be oonnected with no less than nine other 
shafts, each 25 feet in length, and 24} inches in diameter. When 
connected, the estreme length of the whole shaft will be abont 275 
feet ; and, exclusive of conplings, the gross weight will be little short of 
290 tons. 

The frictìon straps each, when finished, will wdgh about 10 tons. 

As for the Tessei, so mnch has been written about her already, that 
there is now little left to add. We may mention, however, that the 
jolly boats, eight in nitmber, will ali be small screw steamers, and will 
be raised and lowered by water power ; and the Tessei herself will be 
steered by a small engime of seTcral horses power. She is expected to 
be launched in abont twelTe months, or in Pebruary, 1857. 


PBBTBRTIOir or SMOKE IS STEA1C-TES8EL8. 

Ah ezperiment has been tried at Portsmouth, on board the royal 
steam-tender Elfin, with Mr. Frideaux's Fumace YalTes for the Pre- 
Tèntion of Smoke. Not only was the smoke effectually got lid of, and 
with West Hartley (i) coals, but the steam was kept up in the boiler» 
at full pressure, after, one fumace fire out of four was extinguished ; 
showing that the adTantages conferred by these tsItcs in proTenting 
smoke and ^ucing the temperature of the engine-room are obtained 
without any diminution of the steam-generating power of the fumaces. 
Upon Mr. Prideaux's TalTe-doors being remoTodi^ and the ordinary doors 
substituted, the thermometer, whichhadpreTiously stood at 66 degrees, 
rose to 96 ; exemplifying what must certainly be regarded as one of 
the featnres of this iuTention — ^riz., that during its use the exterior of 
the fire fumace-door always remains cool, no matter to what extent 
the fixing may be pushed. — — 
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KEW STSÀX FISS-EKOHnE FOK THS BIVXS THAXSS. 

Thb Tery important serrioes whìch haTO, on many occaàonB, been 
rendered hj the steam floating fire-engine, at water-ùde fires, de* 
termined the Committee of Management of the London Fire Bstab- 
iishment to proTÌde a second and more powerfnl machine of that 
descrìption, and for the future to abolish the use of manual labonr ìb 
the floating engines. The boat Ì8 of ìron, about 130 feet long, and was 
built by Mr. Mare, at Blackwall. It is fitted with two horìzontal 
^ouble-acting brasa pnmps, 10 inches diameter, worked by two direct 
flteam cylìnders, 14 inches diameter, and 18 inches stroke. Bach 
pnmp, with ita steam-engine, ia monnted npon a atrong iron fnune» 
and placed one on the liurboard, the other on the starboard, side d 
the yeaael, about mìdahipa. Bach ateam cylinder ia proyided with a 
tubular boiler. The air-veaaela are of oopper, of the balloon fona, 
and of great capacity. They are placed immediately over the pumpa^ 
jmd deliyer their water into a aix-inch horizontal main, which con- 
necta them together ; and from which four 4-inch pipea rìse throngh 
^e deck, terminating in acrewed elbowa, for the attachment of the 
leather hose. The main can readily be ahut off from either engine^ 
and each one of the aervice-pipea can at any time be opened or cloaed 
-at pleasure. The leather hoae, of which a rery large quantity ia pro- 
TÌded, ia SJ inchea in diameter, and haa been teatèi to 100 iba. upoa 
the inch. It ia wound upon two large reela, placed before and abaft 
the enginea. The pump-valvea conaist of a laige braas grating, upon 
which ia placed a butterfly yalre of thick Yulcaxìized caoutchouc. The 
Talve ia not loaded, but haa a perforated guard-plate abofe to prerent 
it from opening too ùx. By thia beautiful arrangement the intolerabto 
noiae which accompanied the action of the large metallic valvea in 
the former engine haa been got rid of. The power of the engines 
«ollectirely ia 80 horae-power, and may be worked up to 100 horae- 
power. It ÌB ezpected they will throw four jeta of water, 1^ inches 
in diameter, or 10 jeta of 1 inch each to the uaual heighta ! Aa the 
l)oat, when fnlly equipped, will draw but little more than 3 feet of 
water, neither acrew nor jMtddle-wheela oould be uaed aa propellerà ; 
recourse haa therefore been had to a aomewhat leaa effident but more 
conrenient agent — ^the jeta. For thia purpose a centrifugai wheel, or 
pump, upon Mr. Appold'a pian, haa been placed behind the enginea, 
and motion giren to it by two large drÌTing-wheela ; theae drÌTing- 
wheela, when diaoonnected from the propeller, acting aa fly-wheela to 
the steam-enginea, carrying them orer the dead centrea. The piaton* 
Tod of the pump ia attached to the piaton-rod of the ateam-engine 
by a acrew coupling, which ia readily connected or diaengaged. The 
eentrifugal pump ia 3 feet 2 inchea diameter by 9^ inchea wide ; and 
the outlet of each of the two propelling jeta ia 12 inchea in diameter, 
■with the power of redncing them aa may be deaired. The numerous 
contrirancea to guard against accidente, and to make each part in- 
dependent of the other in the erent of injury, aa well aa the compact 
and judidoua arrangement of the whole, diaplay much ingenuity and 
foretìiought on the part of the deaigner, Mr. Jamea Shand, of the firm 
4»f Shand and Maaon, by whom the whole of the engine work has been 
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executed. The propellìng apparatile lias been cosstracted agreeably to 
the plans of Mr. J. Q. Appold. — Mechanict^ Matgassme. 


S13CAH BOIUQB SAVKOT TALYXS. 

A PAPSB has been lead to the Institution of Gìril Engineers, '^Oa 
the Applìeatioii of Volute Springs to the fiafetyTatves (^ LocamotÌTe 
ttnd other Boilero," by Mr. J. Baìllie, communìcated by Hr. E. Ste- 
plienson, M.P. In order to commence the dÌBCuflaion on the paper, 
A ^'Bescription of an ìmpra7ed form of Bafety Val-ro for Bteam 
JBoilers," by Mr. J. Fenton, M.I., -was read by Àe Seeretaiy. The 
object of thk -val^e is the prerention of acddentB, arùdng from the 
iiability of the ordhiary nmshroQm^shaped safety yalves to stick fast ; 
thìs is effected by maìdng the valve spherical, with a hemispherical 
Beat and a hemispherical eup hearing npon the ball valve ; thìs cnp 
is comnected to the valve lever by a spherìeal joint ; ali the other 
joints of the lever and attachme&ts being also cm the ball and sodcet 
construction, so that ali are free to move in any direction and no 
fiticking of any i>art is possible. An illnstration was given of the 
adaptation of the volute springs to hydranlic safeiy valves for eqnal- 
izing the pressure on wotermains, and obviating the injurioas effects of 
the concussion caused by the osoìllation of the edumn of water. This- 
eystem, which has been introduced l^ Mr. Oroker, for the Amst«*dam. 
Water Works, is easily a^Justed to a head of 170 feet^ representing a 
pressure of 39.2 Ibs. per square inch, or a total load ài 1970 Ibs. on 
iàe valve ; it has been in use for six months, and might he perfectly 
zelied upon. The arrangement is very simple, consisting merely of a^ 
▼ertieal branch of 6 incbes dìameter sprìnging from the horìzontal main- 
pipe of 6 inches diameter. On the top of the braneh pipe is fixed a 
vaive and set of gun metal, so ansoged, that upon l^e higs are fìxed 
the irrought-iron bolts holding the cross-bar, between the under-side of 
ir^hich and the top of the vsJve is placed a volute spring of about 2^ 
tons pressure ; the exact pressore is regulated by adjusting boits 
lirovided with stop-nuts, and the apparatus ean be aocommodated to 
the required head with great £M»lity and preeision. 


MOnVE PO^KB OF MiEClBSOITT. 

Mr. 0. È. DsBiNG, of Lockley, Herts, has patented a mode of obtain- 
ing Motive Powerfrom Electricity. The arrangement eonsists of a fiat 
mrfEfcce, oomposed of a serìes of electro-magnets, on which is made to 
•ock or roll by their galvauìc action, a cylinder, which either oonstitutés 
a keeper or armature for ali the magnete, or oarries, or has suspended 
to it, a number of armatures corresponding with the electro-magnets. 
The objeot of the arrangeootent is, that by a succession of small pulls, 
one long stroke may be obtained, and thus the fall power of every mag- 
mét secured without the loss hitherto sustained in most arrangements 
£>r producing electro-motive power. — Builder, No. 628. 


PATBirr ENDLESS BAILWAT. 

Hb. Boydbll, of the finn of Boydell and Glasier, Oamden Works, 
Iiotndon, has brought forward an invention which ezcxted considerablé 
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«fcte&tioiL 8t ih& reeent Gailiale Meeting of the Soyal Agrìonltcxal 
Socìetj of Kngland. It oonsùits in ftttaching to &.e whdelB of a Tehìcle 
a nnmber of ahoee or sleepera, on wbidi are fixed short lengths of ìiroa 
rail, 80 that as the v^cle adTaneea, theae poztionB of nil are sac- 
eesBÌTely brooght beneath the wheel, and thns TìrtoaUj foim an end- 
lees railvay on wfaich the carriage nuis ; the oonnezìon betweea the 
wheel and each shoe or sleeper being of sneh a charaoter that the 
action is the same as if the two were altogether independent of each 
other for the timo that the wfaeei is txaTersing the laìl. The length of 
the shoes or sleepen oi eonrse depends npon the size of the wheel, and 
the nnmber of them is generally about five to each wheeL 

It ìs plain, that Tehidles fitted with this Endk» Bail-way ean only he 
naed where dow motion alone is requisite ; for were Ihe Telocity 
aeqnired yeiy oonadeiable, the centrifugai force i^lied to the parte of 
the railway wonld produce certain denngement. This eircnmstanoe, 
however, does not lùSTect the ittìlilj- of the iuTention as applied to agii- 
eoltozal pwposes, or to many other operations is which a greater rate 
than f onr or fiTe milee an honr is net reqnisite. 

Mr. BoydeU's attention has not, it shonld beetaied, been oonfined to 
the simple principk of conneeting to tibe cania^-wheel an endUas rail- 
way, but rather to the method of applying this princi]^ so as to obtain 
a praeticable and efficifliit arraaigement of the parta. 

AlliAL BAILWAT. 

Thx Select Committee of the fioyal Arsenal tA Woolwich haye wit- 
neased the ereetìon of a norel madone, ìntarodnoed by the ìnTcntor, ÌL. 
Baian, a working French engineer, who has obtained for it a[patent ùom 
the^Britìsh GK>Tenment. The apparatos beais the title of an Aerini 
Bailway, and propds can or waggons by their own weìght on inclined 
wiie ropes. These ropes are firmly attached ai the extremities ; an.d 
at the ends where the materiale or goods are to he nnloaded thqr are 
kept apart by a lerer, the length of which vaiieB aocording to the incli- 
naiion leqùred. The centro of this lever is attached to an npiight 
post by a bolt. When the lever is horìsontal the nqpes are horizontsJ, luid 
when one end of the lever is depressed the ropes will be inclined in a re- 
yerse way, and the cara traTOlling on roUen wìU go in opposite directions. 
For earthvorks, sneh as enttìngs, embankments, quanka, &&, ihis 
apparatns will he fonnd naefnl, as it reqnires few hands to workìt; the 
wèf^t of the load d^iressing the rope, so that the car trarels withonA 
aanistnnflfì to the lever, where it is nnkaded ; and the other rope being 
nósed, ^ear dides to ite loading place. It may be advantageonslj 
nsed for crossing livers, where bridges wonld interfere with the naviga- 
tion, and in any place where the distance does not ezceed 400 yards te 
eonvey either goods or peraons. Beyond that distance the rape must he 
snpported by nprights plaoed aocording to the undulatiai ef tiie ground. 
To enal^ the can to pass the snpports, a framework is fixed in front 
of each ; on this framework is laid a moveable freme, with ropes 
attached, so as to pass over puUeys set in the statkaiaiy frame, the 
other ends of the ropes having counterbalancing weights. The moveable 
frame is laid near the ground, and is maiatained in that position by a 
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trigger, 80 that whea the ear uriTes it tonches the trigger, the more- 
Me frame is releaaed, and drawn up by the ooonterbalaneing weights ; 
thereby giving the rope a greater inclination, and allowìng the cara to 
pass over the upright, and giving it a snfficient impetns to reach the 
next firame, where the same operation takes place. It is likewise 
adapted for the pnrpose of an electric telegraph, copper wires being 
plaoed inside the ropes in the same way as in the submarine telegraph. 

▲LL THS BAILWATB IV THB WOBLD. 

Ths nnmber of miles of Baìlway in opeiation npon the sorfiioe of the 
globe is 40,070 ; of whieh 16,964 miles are in the eastem, and 28,106 
in the western hemisphere ; and which are distrìbuted as follows : — 
In (}reat Brìtain, 7774 miles ; in GFermany, 5340 miles ; in France, 
2569 nùles ; in Belginm, 873 miles ; in Bnssia, 422 miles ; in Sweden, 
75 miles ; in Norway, 42 miles ; in Italy, 170 miles ; in Spain, 60 
miles ; in Afiica, 25 miles ; in India, 100 miles ; in the United States, 
21,310 miles ; in the British Provinoes, 1327 miles ; in the Ldand of 
Cuba, 359 miles ; in Panama, ^0 miles ; and South America, 60 miles. 

The longest railway in the world is the Illinois Central, which, with 
its branches, is 731 miles in length, and was constructed at a ooet of 
15,000,000 doUars. 

The number of miles of railway in the United States exoeeds that in 
the rest of the world altogether by 2550 miles. The number of rail- 
ways completed in the United States is 274 ; the number partially oom- 
pleted 63 ; and the number in course of oonstruction 107 : the number 
of miles now iu operation is 21,310, which bave been completed at a 
oost of 621,316,103 dollars. The number of miles in oourse of oon- 
struction is 16,975. The State of Massachusetts has one mile of rail- 
way to each seven square miles of its geographical sur&oe : Esser 
oounty, in this State, with a geographical suifaoe of 400 square miles, 
has 159 miles of railway facìlity, which is a ratio of one mile of rail- 
way to each three square nùles of its geographical surfaoe. The per- 
manent way of the American raiiways, however, is said to be of a veiy 
flimsy character comparedwith that of England. — Builder^ No. 680. 

THB PANAVA BAILWAT. 

This line, conneeting the Atlantic and Pacific Oceans, is now actually 
completed, and the trains are running threugh from sea to sea ! It 
extends from Navy Bay, on the Atlantic, to the Bay of Panama, on the 
Pacific ; its entire length being less than forty-nine miles. Its gauge 
la fiyefeet ; its grades are easy, the highest for a short distance near the 
summit being sixty feet to the mile on the Pacific, and fifty-three feet 
to the mile on the Atlantic slope, the summit being only 250 feet 
aboye.the ìevel of the sea. Some of the bridges are of iren, and it is 
intended to replace ali the wooden structures with that matóriaL The 
neutrality of the isthmus it traverses is guaranteed by the Goyemment 
of the United States by special treaty with New Granada ; and also by 
Great Britain and the United States by the Bulwer treaty. It thus 
becomes the highway of nations. The amount expended on the xoad 
to this date is about siz millions of dollars (1,200, 0002,). It is 


eetunated tìiat one milUon of dollan more will replace the wooden 
brìdges with iron, and finish and fally eqnip the road for expeoted 
inerease of traffic, making the entireoost 1,400, OOOZ. aterling, orBeven 
miUiona of dollari. Thìa has been aooompliBhed by the entórpriae of 
our Tnmsatlantic Srethren, at aa inconsiderable oost in view of ita 
importance, a work whìeh many pronounoed an impracticabilitj, and 
ali deemed a hasardoiu nndertaking. — Builder^ No. 627. 

PBITXSTIOH OF AOOIDSNTS OH RilLWATS. 

Thb Oaledonian Bailway Company bave fitted their carrìageB with a 
means of commonication between the guarda and engìne-drìvers. It 
oonflista of a wire passing through iron tabing ranning beneath the 
caniages, dose to the wheels. One extremity pasaes round a small 
cylindiér in the guardia break-ran, and the other is fìuttened toa strong 
spring attaehed to a beli whieh ia fixed on the tender of the engine. 
When the gnard wiahea to commnnicate with the driver, he giyea a 
dight tnm to the handle of the eylinder. The wirea being tightened, 
pnll back the aprìng, which, when it riaes to a oertain diatanoe, detaches 
a hammer, whioh atrikea the beli with conaiderable force. A baekturu 
of the eylinder enablea the aprìng to seize the hammer and agaìn detach 
it, and thna aa many atrokea may be given to the beli aa the gnard 
pleaaea. The wire ia detached at each carriage, and la coupled together 
by a loop. In eaae of breakage, two wirea are naed, one paaaing along 
each aide of the carriage, and both are cairied round the eylinder. 


BOVELLI*S STSTBM OF RAILWAT 8I6VAI.8. 

M. BovUiU*8 ayatem consista of athin iron bar mnning parallel to 
the raila, and fixed edgewiae npon inanlatora of earthenware, which 
zaiae it abont three inchea above the aorfiuse. A òombination of springs 
establiahea a oommimication between thia bar (which the inventor calìa 
a Une-òar) and a telegraphic apparatus fitted to one of the wagona. 
For a fall illnstrated deacrìption of Ghevalier Bonelli'a apparatus^ aee 
Metkamaf Moffoeme^ p. 815, No. 1678. 

BAILWAT AHD KABIKB 8IOVAL8. 

A YXBT naefol application of Gaptain Norton'a Frìctional Exploding 
Sìgnal haa been demonatrated to fire the alarm>aignal acme fifty yarda 
jnfr<mt of tbe engine-drìyer. Thia ia effected by the preaaure of the 
•engÌDfl againat a connecting wire or cord atretched acroaa the rail breaat 
high, from a poat or rod ón one side of the line, round another on the 
•oppoaìte aide, and tied to the igniting-wire of the aignal. The preaaure 
of the engine drawa the cord, and firea the aignal in front of the 
driver. A floating marine danger-aignal haa alao been prodnced. 
This sìgnal ia in the form of a buoy, the covering or lid projecting 
about two inchea beyond the body of the buoy ; the fiictional-igniter is 
plaoed in the centro of the lid, and on the ahip pressing againat the 
projecting lid, the ignlter firea the charge, the preaaure bdng firom the 
«ircumferenoe to the centro when the igniter ia placed* 
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JLAXLWAY tJWlTCniM. 

A XBFOST has been read to the InsÉitatìoii of CìtìI Engmeen, '^ On 
the Gonstractiaa of Rail-way Switehes and CroBÙngs," by Mr. B. Bur- 
leìgh. The wiiter said many attempte had been Biade to iotrodiioe 
impiroTementB in the constmction of ewitches and crofióngs, irkich had 
been more or lese ancceasfuL Among thoee chiefly desenrìng attentkm 
were, Wild*s i^ystem of hoamng the tcagoe-rail of the switdi beaeaiilL 
the top flange of the flxed rail ; Parsons's solid poìnt nói switehes and 
crossìngs ; Bayiies*B swìtch, with ita deep toiigiie-niil,intended to dear 
the siiding ehairs of any dirt lodging npon thexn ; and Oan'fi crossing, 
in which pìeoes of metal were wehled «nder those portìona of the upper 
table of the wxng aad point ruls most ezposed to abrasion and com- 
pression. These, althongh advantageons modificatìons, were stìU sua- 
eeptible of improvement, particalarly in the weakest parta, whì^ weaee 
thie onter raila of the switehes, and the wing raik of the croBBÌngs, in 
the line idiere the onter edge of the wheels croised them in a diagonail 
direction. A great defect in oidinary switehes was the lateral weafe- 
ness of the tongve-rail, which was sometìmeB i^mng to sndi a& extent 
by the leading wheel as to open the point suffidently ibr the nezt wheel 
to ron on to the wrong line, and canae serions aecidents. Obserratìons 
of ihe defects indneed the introduction, by the anthor, of a switdi with. 
a projecrting piece, roUed npon the tongne^raìl, £» snpporting the flange 
jf the wheel dnrìng its tcansit over the spot ; the suzfaoe of the pro- 
tecting picee being snnk to snch a depth below the top of the nói as to 
correspond with the depth of 1^ flange of a new wheel, which woxild 
therefore take a hearing on both the rail and the projectìng piece 
sìmnltameoTiflly. Ihe Tesalt^ he said, was soooessfaL 


EYSSOSIATZO BJlILWAT BESJlK. 

Thi8 invention has been tested on the HJeroford and ShzevE^nxy 
Bailway. To eveary cturiage in the tnùn was appended ordinaiy breaka. 
Under each canìage and yan was placed a small cyiìnder, of 4^ inchee 
diameter, with a solid plug or piston, having a stmke of 3 inches. 
Under the carriage, a tube, of 1 ineh bore, was secnrely fized, one end 
of which entered one side of tiie cylinder beneath the piston, and the 
other end tibe «^posite side, so that the eyìmàisr utA. tabe formed one 
coutìnnonfl chamber. The termination of the tnbe at eaeh end of evetf 
carriage was enlarged so as to fòrm the matrìx of a joint for eonneetìnf 
the separate rehides. The necessaiy power for moving the pistona 
attadied to the break-Ievers is obtained by a tabe oonnected wàh the 
boiler. The traìn was stopped, it is said, when goìng at the tate eC 
40 mUes an honr, in 800 yards ; the distance reqoired, when the com** 
mon break apparatos is used, being 1600 yards. It was thonght that» 
by inereasing the area of the cylinder under the tender, any train g<ùng 
40 miles an honr mi^t be stc^qed in 120 yards. — BwUder, N<l 64L 


TEANSKISSION OF TIHE SMtVÀlS» 

Mr. 0. P. Smyth has detailed to the Brìtidi Association the manner 
in which the Time Ball on Nelson's Monument in Edinburgh, and the 
machinery connected with it, are constructed and managed. He di- 
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ncted attention to a model -wfaìdi iras eoimeeted inth the inres of 
Uie eiectric telegrapli by a wìre from the Boyal Exchange, erected at the 
ezpense of Sìr Thomas M'Dongall Brisbane. At 5 minntes to one^ 
2 minntes to one, and at one o^doek, the timo wae eommunìcated from 
the Boyal Observstory, in Edinburgh, and indicated bj the model. 
He said that Sur Thomas Brisbane was one of the most eamest prò- 
Bioters of the erectìon of time-ballB at the harbonrs of Glasgow and 
«Greenook ; ha^ing, on his many royages, been oonvìnoed of the immì- 
Bent perii and ntunerons shipwrecks which arìse from the wsùit of corr 
rect chronometers for ascertaìning the longitnde. It was shown by the 
Onenwich experiments, that there was no inaccuiacy to be apprehended 
on so ^ort a distance as that between Edinbnr^ and Glasgow. 


8WSDI9H OÀLOITLATIFa HACHIinS. 

Kr. H. P. Babbaok has read to the Britìsh Assocìation a jiaper 
** On Hechanical Notation, as exem|dified in the Swedish Calcnlating 
Machine of HeBsrs. Sohntz." 

Iffr . Babbage said : the system of describìng macliiiiexT, of whicih I am about 
to gÌTe a brì^ oatìline, is not new. It was pnbhshed by Mr. Babbage, in the 
Phdotophioàl TranaaetionSf in the year 1826, where apparently it did not attraot 
fhe notice of those most likely to onA. it praótieall^ userai. It had been used for 
BQzne years before thìs in the oonstmotionfor the Government of the Calcnlating 
SBnmne, which is now in the ìfosenm at King'B CòUegej London; and it was also 
HB^ in tìie contrivanoe of the Calculating or Analytical Engine, on which my 
fatìier was engaeed for many years. Indeed, -withont the aid of the meohanical 
notation, it woiud be b^ond the power of the human mind to master and retain 
the details of the complioated machinery which such an cugine necessarily 
requìres. Its importance as a tool for the iuTention of machinery for any pur- 
pose is Tery great, as we can demonstrste the ]^raotic»bilit7 of any contriyance, 
and the certainty of aU its parts working in unison, before a single part of it b 
actnally made. It is importaut, also, as a means of understanding or ezplaining 
to others the mechanism of existine machinery; f or it is utterly impossible to 
make the notation of a madùne without comprehending ita action in erery single 
pazt. Theré are also many other naes, which I shall not now stop to mention. 
^^ cenerai principles of the notation are the same now as in 1826 ; but the 
practical expezience of many years has, of course, snggested many alteraitions in 
detaól. To nnderstand the oonstmotion of a machine, we must baow the size 
Moà farm of aU its parts, the tìme of action of eaeh part, and the action of one 
part on another throughout the machine. The drawings give the form and shape, 
ont they óve the action of the parts on each other yery imperfectly, and nothmg 
at ali (n tne time of action. The notation supplies the denciency, and giyes at a 
gLanoe fhe required information. Having made the drawings of a machine, we 
must assign lettera to the different parts. Hitherto, I belieye, this has been left 
to chance ; and each one has taken the letters of the alphabet, and used them 
with Uttle or no e^stem. With respect to lettering, the nrst rnles are, that ali 
framework shall be represented by upri^ht letters. Moyeable pieces shall be 
zepresented by slantìns letters. Bach piece has one or more working points; 
each of the working pomts must haye its own smaU letter ; the working points or 
framework having small printed letters, and the working points of the moveable 
pieces having smiul written letters. We have the machinery divided into framing, 
mdicated by largo upright letters; moveable pieces by urge slantìng letters; 
working points of fruning indicated by small printed letters ; working points m 
moveaUe pieces indicated bv small written letters. In letter drawings the axes 
are to be lettered ^t. Three àiphabets may be used— the Boman, Btruscan, 
and written. These sbould be seleoted as mudh as possible so that no two axes 
which bave arms or parts oroaaing each other, shaDl bave letters of the same 
aJphabet. Having lettered the axes, ali the parts on them, whether loose or 
absolutely flxed to them, must be lettered with the same alphabet, care being 
taken tiiat on eaoh axis the parto most xemote irom the eye éhall bave lettera 
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«arlier in the •ipha.bet than thoae parte wliich are nearer. It is not neoeasuy 
that the lettera ahoold follow each other contmuoualy, aa in the alphabet : — ^for 
inatanoe, d, l, t maj repreaent three cog-wheela on the same aads ; d must be the 
most remote, l the next, and t the neareet. The rule is» that '* on any aria, a 

E art which ia more remote firom the ere than another, must invarìabljr have a 
^ >tter whìdi ooonm earlier in the alphabet." By this «jatem, yexy eonsiderable 
information ia conreyed by the letterine on a drawing; but stili more to distia- 
gaish parts and ^ieces, an index on the left hand, upper corner, is ^ven to each 
Jarge letter ; this is called the "index of identily^" and ali parts which are abao- 
lutely fixed to each other must haye the same mdez of iaentity; no two parta 
which touch or interfere with or cross each other, on the drawmgs, must naTe 
the same index of identity. This may generally be done without taking hieher 
numbers than 9. Ali pieces which are loose round an axis must have a letter of the 
aame character, Roman, Etmacan, or writing ; but a different index of identity 
will at once inform us that it is a separate piece, and not fixed on the axia. 

I shall now endeavour to explaìn how the transmission and action of one ]^iece 
on another ia shown, beginning from the source of motion. Each part is written 
down with ite working pointe ; those of ite pointe which are acted on are on the 
ieft-hand side ; those pointe where it acto on other pieoea are on the ri|^t-hand : 
ìf there are seyeral, a bracket connects the small letters with the large. The 
pieces bein^ arranged, arrow-headed Hnes join each acting or driving point of 
one piece with the point of «lother piece, which it drives or acts on. It is usually 
necessary to make two or three adaitions when a machine is complicated, brfore 
ali the parte can be arranged with simpUdty ; but, when done^ " the traina," aa 
they are called, indicate with the utmost precision the transmission of force or 
motion through the whole machinery, from the first motivo power to the final 
result. It is, however, one of the princijples of the notation to sive at one view 
the ^eatest possible amount of iniormation, so Ione aa no comosion is made; 
and it has been found that without in aoy way interfering with the simplicity or 
" the traina," a great deal more information may be conveyed. For mstance, 
whilst looking at the trains, it is often convenient or necessary to know some- 
ihing of the direction of the piece under consideratìon, and, by the use of a few 
m^aa placed under the large lettera, we c«m convey nearly ali that is wanted in 
this respect. Again, though the drawings of a machine are speciaUy intended to 
gire the size andshape of each piece, yet, br the use of some signs of form which 
are placed orer the letters, the shape of eacn piece may be indicated. It is found 
that these signs do not comuse the trains ; but, on the contrary, extend their uae 
b^ making the information tiiey convey more condensed, and more easily accea- 
sible. 

I now pass to " the cydes," as they are termed, or to that part of the notation 
which rehttes to the time of action of the different parts of a machine. *' The 
cycle/' give the action of every part during the performance of one complete 
operationof the machine, whatiever that maybe. Each piece has a column of 
ìts own, and the j^ointe by which it is acted on are placed on its Ieft-hand, and 
the Incinte by which it acte on other parte are placed on ite rìght ; and eaoh 
-working point also has ite own column. The whole length of the column indi- 
cates the time occupied in preparine one operation, and we divide that time into 
divÌBÌons most suited to the particular machine. During each division of time 
that a piece is in motion, an arrow np and down ite column indicates the fact ; 
and during the time of action of each working point, an arrow in its column diowa 
the dnration of ite action. The times thus shown are, of eourse, only relative and 
not absolute time ; but it would be easy to show both, by makine the divisions of 
the column correspond with the number of seoonds or minutes during which the 
machine performs one operation. The arrows which point upwards indicatìng 
circular motion in the direction screw in, and the arrows which point downwards 
screw out ; where the motion is linear, the downward arrow indicates motion 
.teom. righi to left. 

A Gorrespondent of the Athen<eum says : — ^* If the Calculating Ma- 
cchine of M. Schiitz, of Stockholm, can be brought to oonstnict tabies 
according to the dnodecimal scale of Baron Silvib Ferrari, notioed in 
the Athenceum of November, 1854, and ali works aud calculations in 
.geometry, astronomy, horology, nayigation, and military science, short- 
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«ned and made lesa difficoltà a great advantage will be conferred npon 
the world. Àn examìnation into the traih of the matter by oompetent 
peraons should be made ; and if fomid correct, let a set of the requisite 
taUes be printed without delay, and let England go ahead and oany a 
Ijght to Àe nations. The £oman ten, X, or some other sign, would 
leplace the cipher to be remored to the colnmn of dozen or twelyes. 
The eleven might keep its place." 

ÌL Schutz's machine has also been described in the lUuttrated Zofidon 
Newtf where it is forther elucidated wìth three engravings. 

IXPBOTBD BOBIVO T00L8. 

Patshts bare recently been obtained in America and Great Britain 
for ''Improyements in Bering Instnunents known as angers, bits, or 
gimlets," the inyention of Mr. Bansom Oook, of the United States. 
These improvements are of a ralnable character, and will tend to very 
eondderably diminiah the work expended in boring. To shipwrìghts 
and othersy of whose laboor thìs operation forms a considerable and 
laborions portion, the invention will be of great ntility. It was sng* 
gested to the inventor by the microscopical ezamination of an insect. 

The improTements consist in giving to the lips or eutting edges of 
boring implements a curred or gouge shape at theìr extremities, as well 
as in the under cntting or back sloping of those edges, in order to give 
them a sliding or drawìng movement in cutting. To enable others to 
make and use the improved instnunents, the inyentor describes their 
oonstmction and operation as foUows: — ** The body of the boring 
implement may be forged for this purpose in almost any of the forms 
now used, but my cutting edges are most easily adapted to the twist 
or screw auger and the centre-bit. In drawing or plating for the screw 
anger with edges on my pian, the extreme or cutting end should be left 
about square^ and thìcker than for the ordìnary lips. In hammering 
out the lips before turoing them, they should be extended from the 
screw or centro farther than for right-angnlar lips. These lips should 
also be hammered so as to haye some projeotion downwards, that is, 
project from the handle end, somewhat in àie form of a swalloVs tail. 
After the hammer work is finished, the lips, except those for boring 
endwise, are to be filed or dressed with the under back siepe. No 
particular angle is essential in this alope, but the augers seem to work 
best and easiest when the siepe is at about 45 degrees from the body of 
the auger. These implements are then to be tempered, finished, and 
nsed in the same mazmer as the ordinary kinds. These boring imple- 
ments will be found to cut so much easier than those now in use, that 
they reqnire much less stock on their bodies, and but a small screw to 
hold them to the wood." — Mttkanici Magazmef No. 1683. 

BABTH-BORnrO XAOHm. 

Mr. Colin Mathsb has described to the Society of Arts a Machine 
invented by him for Earih-borìng, the chief noyelties in whìch consist 
in the form of the boring head and the shell-pump, and the mode of 
acquiring the percussive motion. The latter is accomplished by meana 
of a steam cyUnder, the steam being admitted at the bottom only. A 
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caat-iron rod in oonnezion wìth the pÌ£ton nùaes the pnlky orer -whkk 
the guide-rope is paned, and bo lifts the bozÌDg-head. When the pistMi 
has reacked the top of the stroke^ a projectìon in the aame rod ìs madd 
to act on a cam, by whieh the stéun is ahnt oSy and the exhaast-port 
Ì8 opened. The boring-head and piston then fidi by their own weight. 
Yery favonrable refiolts were aaid to bave been attained by the nse of 
ìbis machine ; but it is right to add, that Mr. Herbert Maekworth atated 
in the discQfision which foUowed its deacriptio% that stili higher resulta 
had been attained in Germany by the nse of an i4>paxatus iaveated by 
Herr Kind. — Society of Arti E^mH. 

KABinDl's COMPASS. 

Mb. G. GowLAiri), of Liverpool, ehron<»iiet6r andnantical imÉnuneot 
maker^ has patented a new description of Marineria OompaBs, haTÌng 
eards of a sphexical, cylindrical, or other aimilar form, with the poinis 
marked on their perìpherìes. The nature of the invention is dascribed 
as follows : — ** The inventor coDstnicts a compaaa -wìth the points or 
graduatioDs marked on the exterior perìphoy of azone-shaped card» 
instead of npon the i^per surface of a flat card ; and is thereby enabled 
to raise the oompaas to a censiderable height aboTe the dediL of the 
Tessei, and thns to dimiiìiah the locai attraction of the iron-work of 
the vessel ; at the sametime the indications arerendored very diatincty. 
and the steersman is enabled to aee both the head c^ the reaselondtba 
compass with a mudi less moTement of his eye." 

Ma. J. G&ay, of Liverpool, has inrented a method of so airangÌBg 
and constructing Shìps' Gompasses as to connteract the vibcatory actioik 
to which they are subject in steamahips and other yessels. The oomptaa 
is suspended within a vessel or bowl, which is held in a state of 
anspension within another veaael or bowl containing fluid, whidi Mr» 
Gray prefiers to be of thick vaznish, on account of its adkesÌTe and 
sluggish action, which is beneficiai in keeping the inncr bowl steady. 
Mr. Gray connects the bottom of the inner Tessei or bowl wìth the 
bottom of the outer vessel or bowl by springs ; and he also connects 
the upper and inner rim with the outer rim by vulcauized India-mbber 
or other springs ; the inner vessdl or bowl being kept in a centrai posi- 
tion by tangentóal screws, so aa to counteract the lateral action, whilat 
the aprings bebw will regniate the vertical poaition of the inner bowl 
in conjunction with the fluid oontained in the outer bowl. 

DCPBOYED SLIDINQ RULB. 

Mr. CiLAJtLBS HoABB has devised certain modiflcations in the Slìcing 
Buie : there is muchthat isnew and uaeful in the arrangement^ and 
the changea introduced will evidently simplify the method of using aa 
instrument scarcely yet sufficiently underatood, and certainly not so 
extensively employed in makingcaleulationsas it deserves to be. 

The chief advantages of the New Buie are a series of new gauge- 
points, by which biìckwork of any thicknesB ean be converted to 
standard, or cubie measure; a table of constants, to fitoilitate the 
fonning of eatìmatea^ and the gauge-points for polygona and cirdea, very 
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dearly tabnlated ; wHh concìfle formili» fer the Taarìous operations, 
vhieli, yrìtìoi tìie Beeesaary gauge-poìnts, are engraved on the àce of the 
ÌB8fenxme&ty thus preventingthe necessity for tnisting to, or tasdng the 
memory. 

By some alight mechanìcal improTements, the mie is also made usefal 
m plaa àxA-wìng ; and the whole is evidently got np wìth the care and 
exoellenoe of mannfEtctiire, generally found in the rul^ and scalea 
mannfactored by Mr. Tree. — Proceedings of the Institìttion of CivU 
Engineera. 

XITOHIL'3 TTPX-flKXTIlTa KAOHINH. 

T1EI8 Maehìiìe, the invention of the brother of John Mitdiel, the 
Irish a^tator, k described in The Ne» York Evening Mirrw as 
irorkìng wìth remarìcable aocuracy and rapidìty, at TroVs Prìnting 
Office^ in Qneen Anne-street, New York. *' We haye before uà," saya 
iihe fieporty ''a eouple of pages of the * first proof' of this maehine- 
work ; and it is remarkably free £rom errors. The machine is of a 
triMignlar shape, somewhat reaembling a grand pianoforte, only noi 
as large. It haa a key-board corresponding to the letters of the 
alpbabet aad the ^punctoation marks,' as the keys of the piano repre- 
mit the iurìons notes in the scale of mnsic ; the work is done by 
pkying npoBi the finger-board preeisely as tunes are played npon the 
pianoforte. 

** This part of the performance is done by girls, who acquire the art 
irith great fadlity. The letters are snpplied by leng'galleys, each fiUed 
-wìth a single letter, which require Constant replenishing ; and erery 
touch upon the key sends the deaired letter into a long line beneath the 
yuft^inoj from whìdi it is taken by a composftor, broken into lìnes to 
goìt the -width of bis page or colnmn, and jnstified. The ' distribation* 
of the type is as ingenioìisly managed as tìie ' composition.' Mr. Trow 
ìnforms ns that one of these machines wìli do the work of five men. 
The f<^wing additional detaUs are frcm the New York Tribtme: — 

**'Fvre gire employment to ten large, and an equal number of small girla, with 
a fdNrasBan to oversee, aad one additional female to stipply the machinea wìth tjpe. 
Two oompoaitora altemately rehere each other, first aettiag and mext iuBtìfjicìng a 
qnaatùty of mattar, while the amaller attendaats busy themaelves in oialxibutuig 
and arranging thetype for the machinea. Three thousand * ems' of long prìmer 
bave been set np per hoor, or twenty-siz thouaand in a day of ten hoors, by one 
girl ; bnt mach d^enda, of ooorae, on the akill of the operator." 


HAOHIKB VOB HAEUfa BUTT BUFOSS. 

Mr. Gklkléb Millxb, of New York, in patenting a machine for 
msnnfeetnring hinges, claims a series of punches, which cnt out two 
blanks of proper shape, with a pair of bending roUers, for giving the 
prox)er bend to form the joint : by this means, two pieces of metal, fed at 
proper intervals, are cnt, bent, and pnt in position ready to receive the 
pin ; so controUing the action of the pnnches, rollers, and cutters, that 
they act nearly simnltaneously doring each intermìssion of the feed 
moTement, the rollers following the pnnches, and the cutters succeeding 
to the rollers ; the arrangement of wire feeder and cutting apparatus, 


04 TBAB-BOOK OV FA0T8. 

and the press which carrìes the clomng die that the rotating wheel maj 
hold the hinges — ^first to receive the wire for the jkiii, and afterwaids to 
haye it cUm&ì or rìvetted — an eooentric ciured piece for finiahing the 
insertion of the pin in the wheel, and the general combination of the 
several mechanical arrangemente forming a machine for the manafae- 
tnre of hinges from bara or strips of metal complete at one operation. — 
Mining Journal, ^ 

nUE-KAKING BT XACHIVXBT. 

A FiLi-ouTTnra machine has been patented by a Mr. fioas, of Glasgow. 
By ita agency, says the Narth Brikth Mail, files can be stmck, and 
that iu a superior manner, with an advantage in labonr alone of at least 
200 per cent, over the old procesa of band* stnking. A skilled file^^nittèr 
wiU strìke by the band somewhere abont twenty common forty-ineh fiat 
baatard files in a day. One of Mr. Boss' machinea, nnder the direction of 
a boy, irill atrìke sizty fileain the aame amonnt of time. The machine 
ia 80 aimplCy too, that an nninitiated boy can in a fev honra be in- 
atmcted to attend it. A one-horae steam-power ia capable of driving 
aiz of theae machinea ; and, with some practice, a lad might be able to 
attend two of them, for they stop of themaelyea when a certain portion 
of work haa been completod. The machine-made filea have already 
fonnd their way extenaively into uae, even on the other aide of the 
Atlantic. . ^ 

IBOK-PLATl CUTTIVa XAOHIKB. 

A NBW machine for thìa pnrpoae haa been made by Mr. Oaldwelly 
engineer, Glaagow. It weigha between aiz and aeren tona. The action 
of cutting the platea ia aaid to be exceedingly aimple. The machine can 
cut platea yarying in thickneaa from Jtha of an inch to the thinnest 
made, and 7^ feet in length. One of 1^ bladea ia atationary, the other 
drcular, and fized to a wheel and pinion, and can be diìven either by 
the band or by aiiy other power. It ia ezpected to anperaede the pre- 
aent tediona method of boring and chipping the edgea of platea naed in 
ahip-biiilding, aa it can cut lìe platea at any angle, and with a atraight 
edge. The inrention ia American, bnt the patent, it ia aaid, has 
been aecnred for Britain. There ia a machine of thia kind in operation 
in one of the Government dockyarda. — Builder^ No. 668. 

ICAOHIBB FOR QUARBTIBa SLATB. 

Mr. H. J. Brxhbxr, of Nazareth, Pennsylvania (U.S.), haa intro- 
duced a machine to sax>eraede the proceaa of cutting groovea in alate 
rock to a certain depth by the common pick, and then taking off the 
aeveral layera of atratification to form roofing rectangular slatea. The 
machine ia worked by band, and ia so constmcted that the catterà 
baving formed a channel forward, it tnma at rìght anglea, and cnta a 
tranarerse groore : thia operation being continned, cuta out the four 
perforations with great rapidity, and perfectly trae. It ia stated that 
one man can cut aa mach alate in a day by thia meana aa twelve men 
by the old pick aystem. — Builder, No. 628. 
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nSI-BBIOKfi. 

Hb. Gsosas NoBLEyof Penaher, has petented an mvention, by wliich 
it Ì8 iiropoBed to do away wìth miwma] laboor in the maniifacture of 
Fire-btìoks made from gronnd day ; by pascdiig it direcily from tbe 
gEmdÌBg mill to tke manhìne, whan it ìb made iato brieka ready f or 
the Idliì, ìnstead of adding water and makiTìg it into a paste, aooording 
to the present proeeBB. Thia o|»eratioii will save the erpenae of drying 
flats, and coals, now used for preparìng bricks for the buming kilu, and 
will preyent any alteration in form of the wet brick by handHng. The 
ìnTention consistB of a oombÌBatiasi of hydxanlic madiinery, for com- 
preesiiig day in a pnlreriBed state into bzidu ; aad for wh*«giitg the 
pocntkm of the mouldsin whidi the day ìs com prcaso d, so tfaat they may 
é]l and disdiaige themsd'ves afiber oompcessiogi. 


IBOV IKDDBTKT OV TSB VITITBD STATW. 

A FAJPKB has been read to the Sodety of Arte ^* On the Iron IndnatiT- 
tìi iàìB United States," by Fnxfeasor Wilson, F.&.S.S. The iioa- 
^Tir*^"C vesoozces of the States are Tory gnat — ^the distribation of ores, 
xuuoy of the ridiest descrìption, is general thronghont the Atlantic and 
Western States, -while the enoimons area oocnpied by the eoa! measues 
ieatìfies to the abnndance of f ad for the devdopment of iadnstrial 
occnpations. The make of iron is at pceseat aboat 700,000 tana, 
ahont one-half of whidi was oonsomed for castìngs ; and the remainìiig 
portìon is eonverted into -wronght-iron, at a loss in araste, &c., of 
abont Qoe-third. As the present annnal oonsomption omoants to 
1,200,000 tons, or neady 881bsl per head of the popolation, there is 
a dfliden<7 of 500,000 tons to be sapplied by other oosntrìes. This 
largo importation is obtained entirdy from Qreat Bdtain, and forms a 
Tery ìnqMEtant item in the commerdal intereoorse of the two nations. 
Ln faot, Olir export of iron to the States is one-third more than onr 
eiqMct to ali other conatries. The difference in priee between the two 
mso^ets may be taken at 80 per oent. This indodes ali charges far 
fidg^t, commission, insuanoe, Jbc^ abont 60 per oent., and the ad 
▼almm im^Kirt daty of 30 per oent. In round numbers, pig iron sali* 
ing at lÀTerpool at 45s. to 50s. wonld eost 20b. at Kew York. Eveiy* 
-where in the States the dtarooal forge is giving way to the saperìor 
ad^antages of the hot-blast anthradte fnrnfhoe, eoonomy of prodoction 
faeing the maia objeet now songfat to be obtained. The ose of the 
-waste gaaes of the foraaoe is now beooning amTersal ; and attempte 
ano bemg made also to otilise another waste, aoid at the aame timo 
enmbenome prodoet, the slag or dnder, by a prooess of arniealing. 
Some iq»edmens prodaced at the Dowlais fnmaoes by the same prooess 
vere edliìfaited. The last point to whìdi attentUm was drawn was 
ihat of Baking wroBght-ixim direct iram the ore. The prooess referrsd 
to was patented in 1851, and is in operation at CEncannati, and at 
Newarkf New Jersey ; and another on the same piindple by General 
JBarrey, is carrìed on at Motthaven, New York, in both the oen- 
venòen is effeoted by mixing the ores with from 20 to 25 per oent. ef 
faeL The ore and fod aie redneed to a eoacse powder and ìntimatdy 
mixed. They are then led into a serìes of hoppers or mufflers, aronnd 
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which the flames and gaaes from a fumaoe play. By these means the 
fuel is ìgnited, and bums at the expense of the oxygen of the ore, and 
xnetallic iron is left xnixed with the foreign snbstances usnally aooom- 
panyìng snch mineralB. This reduoed ore then descenda down a ahoot 
to a fornace snitably arranged, and is eubjected to a temperature snffi- 
dent to biìng the iron to a pasty condition, when it is worked together 
in a pnddling fornace, and drawn oot in balls of the required size for 
tiitìng. _____ 

VIKERAL I5DUaTBIB8 OF THB UNITEI) KmGDOM. 

Ma. Bobebt HviTT, F.B.S., Eeeper of Mining Beoords, bas read to the 
Society of Arts a paper on this important inqoiry . Tin first chùmed the 
author's attention. It Mras obtained at a veiy early period in western 
Comwall, and the distrìcts westward of Helston and those aroond St. 
Aostle were the localities from which the ancients most probably 
derìved their sopplies. Tin mining, in the strict senso of the temi, 
was unknown before the time of the Romans, previoos to which it waa 
obtained by washing the drift deposits of the valleys. The total quan- 
tity of tin ore raised in GomwiJl and Bevon in 1853 was 8866 tona, 
the average yaloe of which was 6Sl, per ton, prodocing 65 per cent., 
or aboot 6000 tons of metallic or white tin ; we also imported about 
2500 tons, and re-ezported aboot 1000 tons of the foreign tin, and 
rather more British. A process inrented by Mr. Robert Asland has 
lately been put in operation at the Brake Walls mine for the poxifica- 
tion of tin ore. It is essentially one for effecting the combination of 
tongstic acid of the woolpaur with soda, by roasting and dissolving out 
the tongstate of soda. A process introduced by Mr. J. A. Phillips 
also promises many advantages. 

Oot of the tin prodoce another branch of minerai indostry, thoojj^ 
not a very large,one, arose. Thìs is the production of Arsenio, esti- 
mated at 2000 toiis annually. The chief market for this is, howeyer, 
now dosed, the principal portion haying been osed in the prepaiation 
of Rossian leather. The importanoe of scientific knowledge to oor 
mining popolati(Hi is well ezemplified by the fact, that hondreds <^ 
tons of the grey solphoret of oopper bave been thrown over the diffs of 
the western shores into the Atlantic Ocean, and hedges bave been boìlt 
with copper ores of twioe the Taloe of the ordinary copper pyrites. 
Indeed, for along period, tinmines were abandonedwhen the minor carne 
to the yellowa — ^the yellow copper pyrites ; and only aboot one hondred 
years back was attention drawn to ike yaloe of these ores. Now there 
are aboot one hondred copper mines in Comwall, the annoal valoe of 
the prodoce of which amoonts to 1,200,0002. The smelting is carried 
on at Swansea, where the Comish oopper ore is combined with the neh 
ore imported from Ooba, Chili, Pero, Spaio, South Aostralia, &c., 
from which we import some 53,000 toos annoally. In 185^ aboot 
30,000 persons were employed in and aboot the Comish mines. Of 
these 5500 were vomen, and 5000 children. Nearly ali the lead ores 
raised in this coontry oontain more or less silyer, — ^the ores of Derby- 
shire, and of the northem coonties containing the least, while those of 
Devon and Comwall oontain the most. Formerly it was not profitable 
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by the proceases adopted—- tiie oxidatioii of lead— io separate the silTer 
irhen it ezisted in lesa proportions than fifteen ounoes to the ton. By 
the procesB of desilTeriBatiQn introdaoed by Mr. H. L. Pattinaon, F.B.S., 
it is now economical to separate the silTer when no more thui fiye 
owaees existed in a ton of lead. A process has lately been introdnoed 
in which zinc is employed in combination with the fùsed metal ; by the 
action of affinity the Silver is thus readily separated. The manufiM- 
tnres of carbonate or white lead, and of a new white lead, which is 
an ozy-chloiìde of lead, were then notioed. Nearly tiie whole of our 
«npplies of zinc ores are derìved from the Yielle Montagne, there being 
bnt two or three zinc smelting establishments in Great Britain, and few 
metallorgical processes are more crude than the operation of redudng 
zinc to tibe metallic state. The author then allnded in sucQession to 
manganese, antimony, nickel, and cobalt, our clays and salt, passing 
thence to coal and iron. 

The raw material of onr Minerai Industries may be estìmated for 
the past pear at abont 34,000,0002. sterling. Experience has hitherto 
•dono eyerythtQg for those engaged, sdence bnt little. The Tast specn- 
Jation so ÌDJnrìons to legitimate mining, the child of ignorance or fraud, 
is the direct conseqnence of the want of that ezact observation and 
«ystem of record which sooner or later wiU establish some constante 
by which mining indnstry may be goided. Again, humanity demanda 
that no effort shonld be spared to lessen the fnghtful loes of life — 
nearly one thousand men — ammally sacrificed in onr coal-mining ope- 
laticHis. «»^_«. 

NBW FORMULA FOR CaST-IRON BBAMS. 

Mr. Fairbairn, in bis recent work on Cast and Wronght Iron, 
States that, for bridges, warehonses, &c., cast-iron beams shonld not be 
Ioaded with more than one-fifth or one-sizth of the breaking weight. 
The following simpie formula will gire the safe load in cwts. 
equally distributed at one-fifth the breaking weight. It is derived 
^m Mr. Hodgkinson's formula for the breaking weight in tons in the 
middle : — 

I 
where W = breaUnff weight in tona. 

a =. «rea of bottom flange in inohes. 
d = depth of beam in inches. 
l = length between supporta in inohes. 
The new formula is — 

s = »^ 

where S = oafe load equally distributed in owtt. 
a = area of bottom flange in inohes. 
d = depth of beam in inches. 
L =s length between supports in feet. 

The beams are supposed to be of Mr. Hodgkinson's section of greatest 
atrength, the flanges being in the proportion of 6 to 1. — H, H, Shaift; 
JvwrwjX of the Society of Aris, 

a2 
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M£. BAfiDEBBON haa read io the Sociel^ of Axts » paper ''On the 
ICanufBkciiire of Steel," which thtis oonoludes : — 

From the ontline frhioh I hare given of the parooeases by which 
TBrìons steelB are manufactured, it wìil be seen that there are in eadt 
great defeots, want of nnìformìty, tenqter, or eleamess of surface, un- 
IttÌDg them for inany usefol pniposes. To obviate these defects, bota 
bar converted and also raw steel are mdted, by wfaioh tìke metal ìb 
^ed from anj deleterìous matter which the ìron might haye con- 
tained ; a ximfonn and homogeneous textnze ìb obtained, whilst an 
eqnality in temper or degree of hacdness is seonzed ; bendes which the 
sarface is capaUe of recei-ving a hi^ olear, and beautiful polish — 
qnalities whìdi the other skeels I haye descrìbed do not poaaeBS. The 
first Bteel which may be called cast steel k tiiie eelehcated Wootz of 
India ; it is produced by mixing rich iron ore with charooal in small 
Clips or cmcibles. These are placed in a fornace, and a hi^ hest is 
given by a blast. After a eertain time this ore Eoelts and xseeìves ft 
-dose of carboQ from the lea>Tes and charooal diarged with it. The 
xescdt is a small Inmp of metal with a radiated sm&ee abont the sise 
of a small appiè cut in two ; it is yery dificidt to work ; nevarthéleaB, 
swords and other steel implemeuts are maDofiMstofed £rom it in tbe 
«ast ; it is not found in Engiand as an artide ^ commeroe. The 
méltìng of bar steel was first praotically canied ont l^ Mr. Hnntsmaiiy 
of AttexeUfie, near Sheffield, whose son yet efindnete its mannfactnxe^ 
for which he enjoys a very high celebrity, by making use of the beat 
materials, and insistìng upon the most carefol manipnlation of bis steel 
in every process. The manofaoture of cast steel is in itself a Yery 
Àmpie process. Bar steel is broken into small pieees, which are put 
into a crnoible, and are m^ted in a fisonace abont 18 inches sqnaare 
and 8 feet deep. The omeible is plaoed on a stand 8 inches 
lihick, which is plaoed on the grate bara of the fumate. Coke is nsed 
as faél, and an intense beat is obtained by hainng a chimney aboist 
40 feet high. AlthoTigh a very intense white beat is obtamed, yetjit 
reqnires 3^ honrs to perfectly melt 301bs. of bar steel. When the 
steel is completely fluid, the cmcible is drawn from the fornace, and 
the steel is poored into a cast-iron moold. The result is, an ìngot of 
steel, which is subseqoently heated and haramered, or rolled, according 
to the want of the manofisM^orers. Cast steel is not only made of many 
degrees of hardness, hot it is also made of different qoalities ; a steel 
maker has, therefore, to combine a rery intimate knowledge of the 
ezact intrinsic qoality of the iron he uses, or that prodoced by a mix- 
toro of two or three kinds together ; he has to secore as complete and 
as eqoal a degree of carbonizatìon as possible, which can only be at- 
tained by possessmg a peifect practìc^ and theoretical knowledge of 
the process of conyerting ; he has to know that the steel he oses is 
equal in hardness, in which, without moch practice, he may easily be 
deoeiYed ; he most gire hk own instroetion for ite being carefnlly 
melted, and he most fl!?camine its fraetore by breaking off the end of 
each ingot, and exercise bis judgment whether or not proper care has 
been taken ; besides ali this knowledge and care, a steel maker has to 
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«dapt the copafttfóies of hia steel to the wants and reguirementi of the 
consumer. There are a vast variety of defects in stool as uactally ma- 
onfEUitiired; bat there aro a £ar greater number of ìnstances in which- 
steel is not <idapted for the mannfoctnre of the artide for which it waa 
ezpressly made. Cast steel may he manixfìictared for phining, borìng, 
or tamìng tools ; ita defecta may be, that the tools when made, crack 
in the proeess of hardening ; or that the tool whilst e3useeding]y strong 
in one party wìll be found in aaother part utterly lueless. 

TlDIPaBIlfO 09 STUO. 

In the dìsenasion on Mr. S8adersoii's''paper, ^' On the Manufiskcture of 
Steel," read to the Society of Arte, an inquiry was made as to the kind 
of steel snitable forpartioalar articles, and howits quality might be tested. 
ThÌB ga^e rìse to the remark that the Tempering of Steel depended on 
the skìll and ezperienoe of the workman. ÌSx. Harry Scnvenor, of 
liverpool, has, faowever, obtaìned £rom a de^er workman the following 
manoranda ou the subject : — 

'* I rscdlved your letter ìnquiring what steel was best for different 
landa of manufàctnres. I shonid say cast-steel, if it caii be applied ; 
doublé cdiear for hatchets, or any kind of edge tool that cannot be well 
made of cast-steel. The temper to be as followa : — 

"Ist. Por boring cylinders, toming rolla, or any largo caet>iron, let it be a* 
luurd M irater wìll mak» it, minding not to beat it more thaa a cherry red. 

Degrees Fahr. 
2nd. TooIb for toming wronght-ìron pale Straw colour 430 
3rd. Small tools for catto, Bnadeofdarker yellow . . 460 

4th. Tools for wood, a shade darker 470 

6th. Tool0fÒFSorew-tap8,A»o., stali darkerstrawcolonr 460 
6th. Vor hfuboheta, ohipping-chisels, brown yellow . . 600 
7th. For smaU rimerà, &o., yellow, alìghtly tinged with 

pnrple 520 

8th. For sheiEurs, Hght purple 630 

9tìi. For sprìngs, sworas, &c., dark parole .... 660 
lOtb. For mie saws, daggers, &c., dark bine .... 670 
llth. For band and pit-saws, &c., pale blue . • • . 690 

*^ The temper greatly depends on the qnantity of carbon that is in the 
steel — ^this the practical man soon finds out, and he tempera or drawg 
down the tool acoordingly." .^....^ 

BBONZS OASIIira FOK IHB OGItOSSAL WASHINGTON XONUUflKT. 

Thb casting at Munich of the borse for the above monnment is one 
of the great feats of modem foundry, as fifbeen tons of bronzo bad to be 
i&elted and kept in a state of flnidìty. For several days and nìghts 
prevìoasly, a large body of fire waa working at the huge massea^ which. 
required to be stìrred at times, to which they answered in a grumbling 
tona. Stili, when the bronzo was entirely liqnified, an ultimate essay 
was made in a small trial cast, and for heìghtening the colour some 
more copper was even then added. Successively, ali the chambers 
through which the metal had to flow in the form were cleared of the 
coal with which they had been kept warm, and the master ultimately 
ezamined ^ the air spirades and the issues of the metal ; then the 
props of the different tubes were set, and every man had bis duty 
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and place assigned to hìm. Finally, the master, amidst the intense- 
ezt)ectation of the many art-amateurs present, pronounced the words, 
*' In tìie name of God ;" and then three mighty strokes opened the 
fierj golf, oat of which the glowing metal flew in a ciicuit to the large 
form. The sight was mngmficent ; and in thè little sea of fire stooid 
tiie master, and gaye bis commands abont the snooessive opemng of the 
props. Hot yapoor ponred forth from the air spirades ; in the con- 
ducts the metal boiled in waves ; stili, no decision jet, as the inflnx of 
the bronzo in the veiy veins of the figure oould be bat slow. At once 
fiaming showers jnmped ont of the air-condncts, and the master pro- 
claimed the cast to bave stieceeded, A lond cheer followed, when the 
master approached Mr. Cravford, the artist of the Washington mona* 
ment, to congratulate him on this success. Another cheer was giren 
to il. de Miller, the chief of the Royal Foundry of Munich, who had 
personally conducted the work. — Builder, No. 665. 

0A8T-8TEBL BELL8. 

Thb Sh^ld IndependefU records that the finn of Naylor, Yickers, 
and Co., Millsands, bave introdnced into Sheffield a new trade, in the 
making of Gast'Steel Bells. These bells are eztensiYely used in Ger- 
many ; and steel has these adyantages orer beli-metal, that the bella 
may be made thlrty per cent, lighter, are only about haif the prioe, and 
are yery much stronger. We often hear of much hesitation about 
ringing the bells of old churches, for fear of danger to the tower. If 
the bells could be replaced by others of only two-lìirds theirweight, it 
would probably obviate the difficulty. In casting a steel beli weighing 
25 cwt., it required fifty-siz pots of steel, and the whole were poured 
with rapidity and order in five or six minutes. The casting is said ta 
bave been sucoessfnl, producing a sound beli of great size and power^ 
and of good tone. 

HEW IBON SHOT-TOWBB. 

A TowBB formed of cast-iron, for the manufacture of shot, has been 
erected in New York, by Mr. J. M'OuUough, a shot manufacturer ; 
the designer and builder being Mr. James Bogardus, who is called the 
first projector of iron houses. The foundation of the tower is of solid 
masonry, 4^ feet thick, on a basis 18 feet below the surface of the 
ground, and 25 feet diameter : on this is bolted the first portion of the 
iron structure, through twenty holes, 18 inches apart, by wrought-iron 
bars 2 inches diameter, to which the lower tier of cast-iron pillars is 
keyed. This tier of cast-iron columns supports the entire superstnic- 
ture; they are said to be of sufficient strength to sustain a weight 
of 28,000 tons. Upon the tops of the first tier of these columns 
rests a cornice, made in ten sections, each pair meeting orer the centra 
of a oolumn. Upon the lines of junction stand the nezt tier of columns, 
then another cornice, succeeded by more columns, ali made to break 
joint, and firmly bolted together. These are carrìed up to the height 
of 174 feet above the ground. The tower tapers from 25 feet outside 
diameter to 154 ^^ ^® inner compartment being 2 feet less. The 
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metal emplojed in the construction is sometfaing under 100 tons^ lesa 
than 170U& part of what the first tier of columns wonld snstaìn. ]i&. 
ICOnlloagh estimates that thìs tower is capable of making 5000 tona 
of shot per anniim. — Bmlder, No. 671. 


8IN0VLAB PKOPERTT OV WIBE. 

Thx partner of a large manu&cturing firm for telegraph cables 
States, that on receiring new Wire from the wire-drawers, it was often 
found so brifctle that they oonld not work it. On observìng this, they 
thiew it aside for some months, by the end of which its brittleness 
disappeared, and it was found to be tough and good. — HeTa;path, 

PBESEBYATION OF TIMBBB. 

Mb. a. e. Paschal le Gbos, of Paris, and Oastle-street, London, 

haspatented *'a new mode of efifectually Preserving Timber and ali 

kinds of wood" by means of a cheap chemìcal compound, which does not 

destroy the fibrous structure of wood, or otherwise injure it. For this 

porpose there is employed a solution of muriate or hydrochlorate of 

manganese, resulting from the manufacture of chlorides of lime and of 

the bleaching liquid called lye, or water of gavelle, or chlorìde of 

potash, which residue is at present treated by manufeicturers as waste. 

This salt containing a great portion of acid, it is neutralized by the ad- 

misture of chalk (carbonate of lime) or of ozide of aluminum. The 

salt when thus reduced to a neutral state, gauges by the aèrometer, 

used for conoentrated acids, from 30 degrees to 35 degrees ; and may, 

therefore, be easily carrìed to the place where it is to be applied as a 

solution, oontaining three parts weight water to one of acid. The acid 

in the residue may also be neutralized, and the ferruginous matter in it 

precipitated by means of oxide of zinc. There is thus obtained a doublé 

salt of manganese and of zinc, which is said to bave the same or supe* 

rior preeerring qualitìes, as the doublé salt of manganese and of lime 

produoed, as above descrìbed. This doublé salt of manganese and of 

ànc may be very effioiently applied to absorbing the effluyium of putrìd 

or putresoent matter. For presenring wood tììe solution obtained in 

either of the two ways descrìbed is poured into a trough, and the im* 

meinsion of the logs, or pieces of wood, is effected by placing them 

^ertically in the trough, in such manner that they are steeped in the 

liquid to about three quarters of their length. The wood is thus sub- 

jeeted to the action of the solution, during a length of time varying 

from twelve to forty-eight hours. The solution rises in the fibres of 

the wood, and ìmpregnates them by the capillary force alone, without 

requiring any mechanical action, whilst a horlzontal immersion under 

the same circumstances has been found to produce no satisfactory 

efieot. The timber which has been thus prepared is said to acquire 

new properties, — ^to become incombustible : neither has change of 

temperatuie any influence upon it. " It is hardened, and the preservation 

is more lastÌDg than that effected by metallic sulphates, which weaken 

the ligneous fibre, and impart to wood brittleness, and a tendency to 

crack and warp under the action of beat." The patentee further re» 
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markfl, that it wìll be easj, aad in some eases cenTenieidi, to combiiia 
the good effects of creoBote witii those of either of tbe two aolatioui 
obtomed as above deBeribed. Por ibis porpose he diaiolTeB in concai' 
trated sulphuric acid a variable qnantity of lome tarry or itednoiis oil; 
he then dÙutes this solution with water, and mizes a snìtable quantity 
of it with the solution o£ muriate of masganese when required. 

f JUIXìIlIIIOS bt fabb» 
A PATSNS haa been gianted to Lient. Cook, B.N., F.&.S.y Prafeasoir 
of Forlifteatìons at Addisecmibe, '' for impco^enuaits in tihe nethod of 
Working GHgantic FanaycaUed punkasy for agitating the air in hcw^itala^ 
barracks, churches, and other large bnildings in tropical dimates, and 
in the height of sununer in more nortìbem ladtndes.'* These punkas 
may be worked bymaimal laboar, or by borse, buIÌ0<^ or steam pofwer. 
The machine ia so arnmged, that one man can work sixteen ponkas 
■with ocHApaxatire esse. This is the immber vaatàìj required far £Hn- 
ning the occvpants of thìrty-two beds, anaoged in pairBy in an Indian 
hospital. The action of any sing^ pnnka may be. arresled wiihoat 
affecting the onwaiid mcftàxm of the othrars, aad wt to work again at the 
-will of the patient. For primate beds^ ''revolving &nflf' are msed, 
vnthm mosquito cnrtaòs : these lana, l^& simile and noisdesa meefa»- 
nism, are made to fim the occnpant for two, four, six» or eight houza^ 
aceording to the temperatare of the voom, and tlie ccnae^iient apeed 
required. — BwUékTf Nov 6^9. 

uasrxRa àsi» BSLTisa. 
Mk. John LovaBOoraoii, of Leeds, haa patented some xn^ro-vementa 
in combinila atraaiEdierìc air with hydro-órbons fiar tbepmrpoae of pra> 
duoing light and Heat. The ìnTentìon eonaists in caumng the 
atmoerpheric air, whdeh is to be eombined with hydro-earboBB far the 
purpose gì light aad beat, to be passed in contact with pnmioe-stoney. 
or other poroas substance, satorated with cauatic potash ; and Hiesa 
to be passed in contaet witii pumioe-stone, or other poroas substaneeiy. 
saturated with sulphuric acui, in cacéer to free the air fsom water. 
The dry aad pure air ia then passed in eentaot with the hydrcu 
carbon to be used, whioh, combining with the air, prod^aces a com- 
pound smtable to be used in place of gas. The air is propeOed 
tfarough the prooess by bellows or blowiog apparstus ; and is caused te 
pass into, aad ia contact with, the hydro-carbtm emplc^ped in a dÌTided 
or thin stream by means of cupe and floats ; the eombi»5d maitteis then 
pass into a gasometer, frem which th^ are su^^Med for use in Uke manmr 
as gas. By passÉng atmospheric air through a bath of pumiee-atone, or 
any other suitable porose substance saturated with eaustie potssh, fer 
the purpose of absorbing the carbonio acid gas contained in tìie air, and 
then through a bath of pumice-stone, or any other suitaUe poroua sub- 
stanco saturated witii siàphuric acid, for tlie purpose of absorbing any 
watery particles or aqueous vapours, and thus thoroughly desiocating 
or dr^ing the air, and fitting it for the absorption of the vapours of hy- 
dzo-caibons, it is said to be rendered highly luminiferous» and well 
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saited for àQ the pnrposes a£ whidi ìlltuninatiiig gas is snseeptible. — 
JcntTfml ofthe Soei^y ofArts, No. 150. 

Tsm loKBAinraiLS XDnguL. 
Ths Qveen's pftlaee, tusja the Border AdverHitr, has been fbr some 
tsme lighted by meuis of thisT&liiable sabstuice, gas from the Torbai&e- 
hi]] Minerai besng destìtnte of amlphnr. In 1854, lOyOOO tona of the 
mÌHeral "vrere seni to London alone. ISfot long ago the Fiench GoTsm- 
mokt ^uìMAeà a lUiwrt regavding this snbetanoe, wkich had preTÌonaly 
lighted np the whole of the Hotel dea InTaiides. This Torbanefaill 
nóneral, adda onr anthority, is the meons now reaorted to for ilkimi- 
naftxngBiany foreign eapitals, and it is smt to the most disfeant part of 
the globe. A ship kaded -wìth blocks of this minerai oonre js an enor- 
mofos quantHjof apeeoliar oil, the sooree of the illninTiiatiiig power, in 
the snuJlest poesìble bulk ; 75 p«r eent. or three-fovrths of the sub* 
stenee being latent oli, and the resi pure day. 


HBW SEFLBCIOB FOR LIOHTS. 

A msw Eeflector for Lights has been exhibited at the Institution of 
CS.TÌ1 Engineera. It was composed of silvered porcelain, and appeared 
to possess a very brillìant polish, which was stated to be indestructible. 
Bitherto refiectors of small sizes only had been produced, but by means 
now adopted it was expected that they could be made as large as 21 inches 
in diameter over the mouth. If tbis mannfactnre was brought to the 
perfection that was anticipated, great economy wonld result, as the 
sUvered copper reflectors, at present nsed, were very expensire origi- 
nally, were liable to oxidation, and were frequently injured by the care 
ofthe attendants, in rabbing them to keep the refleeting snrfisbcea bright. 
The new porceiaìn reflector had been transmitted by the Honourable 
Major Fitzmaurice to Captain Washington, B.N., by whom it was in- 
trodnced to the notice of the meeting. 


HR. BABBAaifa OOCULTDK} LIOHT& 

Mr. Babbaob snggests the application of this flfystem to miUtaiy 
cqperations oonducted in the night. He says : — 

The failnre of the Sebastopol assoolt on the 18th of Jane has been 
aaerìbed to the mìstake of a signal made by the geneial coinmanding 
one <^ the attacks — ^the fase of a shdl was mistaken for a rocket, the 
signal pxe'vìonsly agreed upon. One of the most extraordinary featiirea 
of the present war is the singolar neglect by the aUìea of those aids 
which a highly adyanced state of mechanical sàenee plaoes at their 
disposaL 

The Bussians, on the contraoy, haye for years examined and ^s- 
teBwtìcaUy treasiired np eyeiy inyention which conld contribute te their 
success. 

It reqnires no profound military skilJ to perceiye that, nnder the 
pecnliar featnres of the localities around Sebastopol, where coml^ned 
attacks are dìrected by two commanders-in-chìef, it is important that 


74 TXA.S-BOOK OF FACT8. 

tìiey shonld possess, if poesible, means of instant commtmicailon wìtb 
each other. It is stili more important that each commander shonld 
havé instant means of conveying orders to the leaders of each of his 
sereral attacks. Had thìs been the case, the mistake of a signal wonld 
hare produced bnt little inoonrenience, becanse it mìght, as soon as 
perceived, bave been rectified. The commanders-in-chief might oom- 
municate with each other by a portable electrìc telegraph ; bnt thls 
instnunent could not be nsed by the advandng troops. A more effectiTe 
instrument wonld be some simple telegraph, fixed at tìie two statLonB 
chosen by commanders-in-chief. 

Dnring a night attack a veiy simple form of telegraph might be nsed, 
vldeh has already been proposed for enabling ships to communicate 
-with lighthouses or other vessels ; it is called the **occiilting telegraph.'* 
Its prìnciple is equally valoable for enabling the seamen to read the 
nnmber of any given lighthonse as soon as it appears abore the horizon, or 
forcommanicating his own necessity for assistance or the news he brings. 

The best lighthouses consist of one argand lamp, sorronnded by 
glasses, which concentrate the greater part of the light in a direction 
parallel to the snrface of the sea. Now, it is well known that if an 
opaqne cylinder is lowered over the glass of an argand bnmer the light 
will be entirely hidden. If the shade be lowered, and tiien qnìckly 
raised, the light will snffer a temporary extinction, which is called an 
" occiiltation ; at whatever distance the lamp can be seen this occulta* 
tion will be perceived. It has been found by experìment that if these 
occultations succeed each other at about the distance of one seconda 
they can not only be seen, but be easily counted. Here, then, is 
a ready means of ezpressing small numb^. To express laige num- 
bers, as, for example, 374, it is only necessai7 to make three successive 
occultations, and allow a pause of five seconds ; make seven suocessiTe 
occultations, and allow a pause of fiye seconds ; make four sncoessiFe 
occultations, and allow a pause of twelve seconds. After this the series 
may be repeated. 

Thns the number 374 can be oommunicated to ali within sight of the 
lamp in little more than half a minute. One great advantage of this 
system of signals is, that the number can be repeated by mechanism 
nntil it is acknowledged to haye been obserred. In the case of a light- 
house, the same number must be repeated from sunset to sunrise. 
Another advantage is, that this kind of telegraph ìsadaptedtoall exist* 
ing numerical codes of signals. During tìie day the light of the sun 
itself might be used for an occulting telegraph. The distance at which 
sunlight could be employed might, under favonrable circumstanoes, 
extend to about 100 miles. 

In 1851 an occulting light was publicly exhibited in London. Tb» 
pian was at that time communicated to the Trinity House. 

Occulting lights were subsequently approred by the Light-honse 
Board of the United States, and Oongress approprìated 5000 dollare to 
make experìments upon them. 

I bare also evìdence that the occulting system of lights was known 
at St. Fetersburg in 1853, and I infer Ùiat it has been practically 
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applied at Sebastopol from the foUowing extract from the lettor 
of the Tvmei correspondent at Balaklava — (7Vm€«, Jaly 11) : — 

'* A long tram of provisions carne into Sebastopol to-day, and the 
miiror telegraph, which works by flashes from a monnd over the 
Belbeck, was exceedingly bosy ali tiie forenoon." 

This can scarcely apply to any other thau an occulting telegraph. — 
MechanM Mctgadnty No. 1667. 


NEW HBATnra apparatus, bt means of fluids. 
Geiitebal H. Dembinski, of Paris, has patented in this ooimtry, as 
well as in Franco and Belginm, new arrangements for Heating rooms, 
laige buildings, and hothouses, and for Oooking and other purposes. 
The general prìnciple is snch an arrangement of fluted or plain tubes, 
wìth tnfts of wire passing through them, to be heated in any conrenient. 
manner, as, while hot, can haye water continnally to flow over or 
through them. This heated snrface being estensive, in proportion to 
the water to be heated, keeps the latter in a Constant state of ebullition ; 
and by passing it in that state through other pipes, so as to re-drcnlaté' 
over tìie heated snrface, great economy of fuel is estimated to be the 
resnlt. Ornamentai vases, pillars, plinths, and other architectural and 
iancifal designs, may be made the heating medium in halls, staircases, 
single apartments, &c. One peculiar arrangement is adapted to camp 
purposes, combining a heating apparatus wìth a large caldron for 
oooking the mesa ^or the troops. 


SMOKELSSS FUSKAOE. 

In a steam-boiler fumace in action, on a twenty-five horse-power 
boiler, at granaries and flour-mills at Winchester Wharf, Southwark, 
every alternate bar is so connected with a cross-piece at eack 
end as to form one entire moveable frame, which is connected 
by gearìng with the motive-power. The motion given to it is angular. 
What are termed the stationary bars are not fized as usuai, but hung 
80 as to balance the vibrating &ame with the load of fuel which it 
has to more. The fuel is fed through a hopper and regulatìng incline 
piane, and the whole is self-acting, requiring, it is said, but little 
attention from the stoker. The saving of fuel is estimated at about 
tea per cent. — Builder, No. 642. 


SMOEE COVSVMPTIOK. 

A LEOTTTBS has been delivered at Sheffield, by Mr. Gashin, 0. E., '* On 
Heat in relation to the combustion of fuel, and the perfect oombustion 
of Smoke." The schemes introduced for the consumptìon of smoke under- 
& system of rapid combustion were elassed by the lecturer under three 
heads : — 1. Those which cause the smoke éx)m the fresh coal to pass 
through or over the more perfectly-ignited fuel. 2. Those which pro- 
vvide for the admission of a supply of air to the gases. 3. Those which 
iftve a jet of steam thrown into the famace or chimney. A number of 
the smoke preventing contrìvanoes belongìng to each of these classes 
'were described, and their several advantages and defects pointed out. In- 
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reference to a pian hy Mf. Ashfoeny, of Sheffield, he stotod that» pos- 
terìor to the bridge, Mr. Ashbeciy introduoes a oombiifitioii ohamber tha 
fall width of the space between ih» boiler seating. The second bridge 
or Wall of thÌB chamber ìs boilt oh>se up to the boiler, wìthin an aper- 
ture in the centro, reaching to within abont nino inches of the boilsc 
Throngh this aperture the flame and gasesfrom the fire must pass. In 
passing over the first bridge the gases are checked in the centro and 
directed towards the sides of the fumaoe, so as to cause them to impinge 
against the pact of the seoond bridge fuihest irom. the aperture. In 
Tushing to and throngh this aperture the flame and gaaes are com- 
mingLed and the gaaes thoroughly mized, and if snfficient uncombined 
oxygen be present they neoessarily inflame. Mr. Ashbenys pian, the 
lecturer added, had this advantags — that a Constant supply of air ia 
admitted thxough slots in the fuxnaoe-door.^ — Bmld-er, No. 640. 

VBW WATBR-WOiUUI AI HAMPION. 

Bt an Act paased in 1852, the Metropolitan Water Gompanies are 
compeUed to make staitod chaioges in the serrioe and mode of supply 
within a certain limited perixìd. The West Middlesez» the Gxand 
Jtmctbn, and the Sonthwark and YauzhaU, bave theix new works con- 
tignouB to each other, on the north bank of the Thames, immediately 
aboTe the viUage ofBiampton^ 22 zniles above Yauzhall-bridge. From 
this point the water ia brought by the Oompaniea to their several works 
for deposit, filtration, and distribution by three great mains — ^two of 
36 indies and one of 33 inches diameter. These mains are together 
capable of bringing 60,000,000 gallona in the twenty-four hours. The 
lUustraied Lùndon News gives a view of the works, and these partica- 
lars : — * ' As far as the village of Twickenham the mains Ile side by side ; 
there the Grand Junction main diverges throngh Isleworth and Brent- 
ford to the works of that company near Kew-bridge. The two other 
mains, after being taken under the bed of the Thames at BIchmond, 
separate at Sheen. The West Middlesex main goes throngh Mortlake 
to th^ reservoirs of deposit and filtration at Barn Elma, on the Surrey 
bank, opposite to, and connected by a main under the Thames with,. 
their works at Hammersmith. The Southwark and'YauzhaU main 
continues through Futney and Wandsworth to the site of that company's 
Works in the new park at Battersea. The length of the mains respec- 
tirely is as foUows : — The Southwark and Vauxhall, 13J miles, or 
23,000 yards; the West Middlesex, 8^ miles, or 15,000 yards ; the 
Grand Junction, *I\ miles, or 13,500 yards. The aggregate area of the 
sites of the works of the three companies, at Eew-bridge, Hammersmith, 
and Barn Elma, and Battersea, ia 120 acres. The reservoirs and filter- 
beds at the works of ali the companies are completed The engine and 
boiler houses at Hampton are roofed in, and ready to receire the machi- 
nery, a considerable portion of which is on the ground, and now fixing* 
The length of mains laid on is as follows : — The Southwark and Yauzhall 
Company, 12,500 yards ; the West Middlesex Company, 14,500 yards ;. 
the Grand Junction Company, 7,500 yards. In this statement of the 
mains laid is comprehended the portion of the two 36-inch mains laid 
under the bed of the Thames at Bichmond.'* The daìly delivery of 
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water io London dmÌDg the laet fbw-moni^ according to cor authozìty, 
has Men m^e ahort of 100,000,000 gallona. 

TBS WBW KIYEB WAXEB. 

À '' BspoBS to Mr. W. 0. Mylne, on the qnalitj of the Neiw Birer 
GompaDfy'B Water," by Hr. T. Spencer, F.C.6., in reference to an 
analysis by Dr. B. D. Thomson, allnded to in a reoant report of the 
General Board of Health on the epidemie cholera of 1654, has just 
been printed. Mr. M ylne is the engineer of tiie New Birer Company, 
on whose behalf Mr. Spencer was employed to make new analyses, witìi 
the TÌew of snbyerting those of Dr. Thomson, whidi alleged, inferred, 
or insìnnated, the ezistenoe of two different qualities of water supplied 
by the New Biver Company, the one oonsiderahly more impure than the 
oiher, and probably promotiye of cholera in the district (Boho)to which 
it was sappUed. This the Company appeais to deny, and Mr. Spentoer^s 
«nalyses to oontradiet ; bis condusions being to the effect that the New 
Stiver water is mnch the lame aa respeets pniìty that it was in 1851, 
when ezamined by Professor Cfrafaam and other chemists. As Dr. 
^omson, howerer, did not givo that categorieal information as to hìs 
analyses whioh Mr. Spencer demanded, bnt refened him to a second 
Beport not then pnblidied, the latter has been imable to identify the 
precìse sonrce of the objectional water, as to which he considers that 
there must be some miàtake, either in the analyses or in the fact or 
mj^oùtion of its being the New Bayer water. — BuUderf No. 657. 


mw FnisBK. 
Mr. Chisayik, of Donington, near Spalding, lineolnshire, has in- 
▼ented a Filter, wìth which he has proved before the City of London 
Commissioners that mnddy, and eyen stinking water may be instanta- 
Bfionsly made sweet, Taryiiig tram 200 to 10,000 gallona daily. It is 
so BÌmide in its oonstmctìon that, ìf properly attended to, it will not 
get ont of order f or twenty yeara ; whereas ali othara soon became use- 
lessby being choked np— to remore which diffienlty, Mr. Cheavin's 
fiter has a cylinder and blow-pipe attaehed to it. In. the aboye trial, 
Kr. Ohearin ]m>dnced a baoketfol of water which, bat half an hour 
before, had been taken fiom the Thames at Sonthwark-bridge. It was 
Tery filthy, and of a deep green colonr, stinking ezceedingly. To the 
erident surprise of the mi^ority of the CommissionerB present, the 
water, ponred in at the top, instràd of iasning in drìbblets from the tap, 
as in the case of the ordinary filters, ponred forth in aa imintermpted 
flow, perfectly pnre and laight, nnlal the fiHer was emptied. 

BSWAGS OT loirDoir. 
Ms. J. B. Lawes has xead to the Society of Arts a paper on this 
tabjeet, in which he first proceeded to point ont what oonstitittes ralne 
in a mannre, and nezt directed attention to the composition of Sewage. 
Considering that hnman excrements were the maìn items to be taken 
into oalcnlation, he estimated the amonnts of carbon and nitrogen con- 
smued per day in the food of inctividnals of different dasses, ages, and 
Bexes ; registered the amonnts of carbon ezpired daily by the lungs ; 
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And then qnoted or calcolateci ftom TarìouB experìmenters the amoimts 
of solid and lìqmd ezcrements and the Taltiabie constìtnents oontained 
therein. Mr. Lawes calcalated that tiie sewage of London, if entirely 
freed trom water, wonld amonnt to 51,286} tona, of which abont one- 
8Ìxth was nìtrogen, namely, 8859} tons, equal to 10, 758 J tons of am- 
monia. ThU is, however, nnfortunately distrìbuted throngh snch a 
Tast bnlk of water, that the coet of its distrìbation wonld be enormons, 
whilst it was qnestionable how far it wonld be beneficiai for com crops. 
Varions attempts bave been made to solidify the sewage, bnt Mr. Lawes 
thinks that wìth our present knowledge the mannfacture of a soIìd 
sewage mannre is qnìte impracticable. He therefore recommended that 
a few thonsand acres at no great distance from the Thames shonld be 
devoted to grass, as the most snitable crop for the application of liqoid 
sewage, and this would return to the metropolis milk and cream, wìth 
which the inhabitants are at present most inadeqnately supplied. The 
discnssion on this subject eztended over two evenings, and was well 
■snstained. There was nniversal agreement as to the desirableness of 
freeing the metropolis and the riyer Thames of the sewage, bnt great 
•diversity of opinion was ezhibited as to whether the cost of the coUect- 
ìng and distributing works would be realized ; whether, in fact, the 
yalne of the article would repay the expenses incorred in pumping, &c. 

APPLICATION OF LIQVID MAKUBB TO 8UBS0ILS AVD BOOTS. 

Thb result of Mr. Wilkins*s pian adopted on some waste land at 
Wokingham, by way of experiment, for one year, has been published. 
The liquid mannre was applied through semi-cylindrical tiles laid convex 
-side up on a water-tight floor of brick, edged round with bricks 4^ 
inches high, and covered with soil to a depth of 18 inches, in which the 
crops were planted in linea mnning ooincidently with the tiles. The 
same sorts of seeds were planted in duplicate on the same sort of soil^ 
but without either the tile or brick apparatus. To the former, liquid 
mannre was applied about twioe a week ; to the latter, none was given. 
The results were quite extraordinary,^especially with mangel-wurzei 
and carrots. The mangel-wnrzel was produced, with mannre, at the 
rate of about sixty-nine tons per acre, the average weight of the roots 
being twelve pounds each, whereas on the unprepared piece it was four 
pounds, and on a piece of ground prepared with a top dressing of liquid 
mannre, six pounds. Itaìian rye-grass was cut fire times on the pre- 
pared bed to one cut on the otfaer ; the fifth of the former being exceed- 
ingly tender and juicy, while the one of the latter was tough and dry. 
Potatoes were doubled in weight by the manure. Hemp and flax grew 
luxuriantly by its aid. In three months the hemp was six feet long, 
and a second crop was then planted, which grew to the same length. 
Mr. WUkins says, that even three crops, and for cattle, seven crops, 
annually, of the necessaries of life, might thus be produced. The cost 
of construction, howeyer, is considerable. With bricks for floors, he 
estimates it at 1001. an acre, but with gas tar and sand, at 50L 
There are other difSiculties in the way of the application of this method 
on the large scale, but we think we can see how, by aid of steam-power 
and a circulating system of valved and perforated manure pipes, such 
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dìfficnlties mìght he orercome, so far as ineqaalities of ground are oon- 
oemed; whe&er to great profit remains as a furtìer questioxL — 
Builder, No. 626. 

SUGAB XAKUFACTUBB — OONOBETB OABB-JUIOE. 

Mb. W. a. Abchbald, a practical planter, with the vìew of preventing 
the waste incurred by the preaent system of making cane-sngar, which 
exceeds one-half of the juioe obtained from any given quantity of canea, 
has dìscorered a pian of ìmporting the crops in the state of con- 
oentrat'Cd jnice, or oonverting them ìnto a new saocharìne material, 
called Concrete Cane-jnice. Some differenoe of opinion having arisen as 
to the practicability of making concrete from cane-jniee, three im- 
poitant experiments bave been made on canes importedfrom Demerara. 

The result of the first ezperiment is dechired to bave been highly 
satisfactory. The concrete was made with the greatest fadlity, being <xf 
a handsome yellow colonr, and became hard in less than half an honr. 
For the second ezperiment the canes were cut into lengths, split with 
« knife, and ground. They were by this time so decomposed, as to 
bare become red, and emitted a strong odour, like that of decayed 
pine-apples. A sufficient quantity of juioe was procured, by pressing 
the canes in a handmill. It was too nauseous to be drunk, owiag to 
the fermentation that had taken place, and was of a dirty greyish 
white colour. The *' Archbald ingredients" were added successively, 
and mixed np with it, which first changed the colour to a light Straw, 
and then made it perfectly white and limpid, like filtered water. The 
whole prooess of subsidence did not occupy half an hour. The juice 
was now of an agreeable taste, and a quantity was poured into an 
iom fish-ketUe, and allowed to boil. This it dìd, with the greatest 
xapidity, without throwing up any scum whatever, and the evaporating 
prooess was continued until Uie thermometer indicated that Ihe juice 
had attained the proper degree. It was then tumed into convenient 
Tessels and set to cool ; bnt the artide is not so good as that made 
on iJie former oocasions, owing to the very bad condition of the 
canes. 

These Bxperiments bave established condusively the following 
points : — 

1. That the ** Archbald ingredìents" aooompliflh a perfect defecation, and that 
the formatìon of soum doring the j^rooess of liioilìxig cane-joice to the sugar-point 
Ì8 avoided. By this the waste of jaice for sugar-makiog process — estimated by 
fhe late Dr. Shier, of Demerara, aa not less than 20 per cent, on any given quan- 
tity in the clarìfier— is entirely obviated, and the labour of the men employed in 
gT Ì PTTiTning under the ordinary process is eoonomized. 

2. That the portion of juice which is usually converted into molasses — ^rarying 
fjroin 40 to 65 per cent, on the quantity of sunr made in the ordinary way — is 
solidifièd, that is, converted into concrete, fience, the waste on the estate, in 
^arious ways, before shipment, and that which occurs, during the transit aerosa 
sea, and subsequently in the docks, amounting in the two latter casce to not less 
than 17 per cent., can be prevented. 

8. That the whole of the jnice daily obtained firom any given quantity of canea 
may be made ready for shipment, in the state of concrete, within twenty*fonr 
hours after the latter bave Dcen cut — an advanta^e which the jplanter ami the 
jnerchant will readily appreciate, for by the ordinary process it takes from a 
month to liz weeks to make only aboat naif of such quantity ready for shipment 
•singar. 
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4. Tliat cMte-juioe may be peBcEectty defeeoted and oopcrete madfl nìlihout som 
xnaohmery, the process being quito sunple. 

These Experìments bare also sbown tbat, by tbe use of the ''Ardi* 
bald ingredientSy" cane-juice, tbougb in a high state of fermeutation, 
may be perfectly pnnfìed and rendered £t for conTeredon into sugar 
or into concrete. Tbe eanes in tbe present instanoe bad been cut nearly 
two montbs, bad been exposed to tbe beat of a ddp's bold, and sub- 
aequently, in tbis country, to tbe detenorating ìnflaences of exposure to 
atmospberic ìnflueoioe. It is well kno^m tbat in l^e West IndLes canes 
must be crufibed ae soon after they are cut as possible, as wben they 
bave been cnt tbiee days they eiiìier wiU not màke any sugar at aU, 
or they produce a matóial wbicb is neLther sugar nor molasses. At 
the end of a week they will not even produce tbis. 

We undeistand tbat tbis new process bas been ìntroduoedirith sue- 
oess into the Mauritius. The following extract from a letter i&om 
tdiat islandy dated 13tb Januaiy last, addressed to a mercbant in Lon- 
don, shows tbat tbe ingrediente areas easy of application for Tna.Ving 
sugar as for making concrete, on a manuétcturing as they are on an 
experìmental scale : — 

'* We Bucceeded in proving the efficacyof tbe ingredients in deanong 
Hxe jxdce, wbdch tbe planter made into sugar, and we calculate the 
improTement in tbe qxialil^ equal to Ss. per cwt." 

It may be observed, 'tìiat in addition to the ìmprored quality of the 
sugar, there is an extra gain in qu&ntity of at least 30 per cent. Oa 
the other band, the oost of the ingredients for matring sugar amounts 
to not more, we are assored, than 7d. per ewt., and for concrete about 
6d. per cwt., which eoBt is covered by a large eeonomy in the cuireat 
expenses of the estate, and in the saying of hogsheads, &c. 

To the friends of the negro tbis important discovery recommends 
itaelf, cfaìefly beeause 100 l&bomers are made equal to 200, as they are 
«naUed to obtain from any given quantifcy ef canee doublé the amount 
of produce in a state of conerete l£at is obtainable under tbe system in 
aotual use. — ^Abridged iram the Anti-Sla/very Reporter, 

BBETBOOT SUGAE. 

M. Mauuenì bas invented a new process of manufacturing Beetroot 
Sugar, by which the work may go on throughout the wh<de year, ìn- 
stead of for a limited i)eriod, as bilàerto. Hìs pian eonsists in extracting 
tbe juice &om the beetroot, and immediately adding to it the proportion 
of lime suffident to transform ali tbe sugar into saodbarate of lune, whidi 
may be afterwards used as required aceording to the usuai processes. 

BXPANDIHO POBTABLE BRD)6S. 

At the Institntion of OìtìI Engineers, Mr. Lavandiy has exbibited a 
model of an Expanding Portable Bridge of bis inrentìon.' The system 
bas been tried at Paris, where a bridge on tbis prindple, £xed upoii & 
boat in tbe canal, had been used for permittàng the passage of troops ; 
tbe boat yidded considerably to the weigbt of the men brought upon it, 
but the bridge remained stiff, and tìie AnniTnaT^dìng officer had reported 
well of ita properties. 
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The prmciple was that of a nnmber of stiìps of iron or wood, tànned 
together transrersely at such poìuts as that they ahould fona a serìes 
of equìlateral parallelognims, the extension heiiig obtained hy the 
motion npon the connecting pìns, somewhat on the '^lazy-tongs" 
prìnciple. A bridge of this constmction can be made rery Ught for 
any moderate span, and be conveyed by a boat to be piojected to both 
banks of a stream ; be used for the centre, or any portion of a long 
floatìng bridge of boats ; be carrìed npon a pair of wheels wìth a regi- 
ment, or nàed for numerous ciril pnrposes ; and its conslraction ìa 
sfated to be uot at ali expensive. 


THE OBAIHAaS OF THE LAKE 07 HAARLEM.* 

M. D'Ehdegebst, Fresident of the Commisàon for the Drainage of the 
Haarlem Lake, has publìahed a final Report on the oondìtion of the 
enterprise. The total expense of the nndertaking, from 1839 to 1855 
ìnclnedve, has been 8,981,344 florìns ; the rerenne prooeeding from the» 
land redeemed and sold is estimated at 8,000,000 florins* The land 
was at first valued at 200 florìns per hectare (2471 English acres). Bat 
subseqnent examination proved that the soil laid bare by the draining 
operations was of far greater yalue than was origìnally snpposed. Thus 
in 1858, 784 hectares bronght 575,000 fiorins, or 738 florins per 
hectare ; and though snbsequent sales bare not realized such larga 
prioes, yet the land commanded a mnch higher prìce than the first 
yalnation. ''Thisresnlt," says M« D^Endegeest, '^surpassed ali ex- 
I>ectation, inasmuch as the grand object of the drainage was rather to 
pnt an end to the encroachments of the lake, than to make a lucratÌTe 
specnlation of it." It is stated that a great nnmber of farms are 
Bpiingìng np on ali sides, and that the cnltivation of the rìch land ÌA 
affording employment to many hundreds of labonrers. The total 
amonnt of land available for agriculture is estimated at 18,000 
hectares ; and by proper care and sapenrision it is confidently expected 
that no water-ovCTflows will take plaice. 

ATTSHFT TO SOUITD NIAGABA FALIS. 

The person who has been making the experiment of sonnding the 
rirer below Niagara Fàlls, writes as foUows : — " Another attempt was 
made with a similar iron of abont 40 Ib. weight, attached to a No. 11 
wire, ali freely snspended, so as not to impede the faU of the weight. 
I then let the weight fall from the bridge, a height of 225 feet. It 
stmck the snrface fiùrly, with the point down — must bave sunk to 
some depth, bnt was not longer ont of sight than abont one second, 
vhen it made its appearance again on the sorface, abont 100 feet down 
the stream, and skipped along like a chip, until it was checked by the 
wire. We then commeneed hanling in slowly, which made the iron 
Ibonnd like a ball, when a cake of ice stanick it, and ended the sport. 
I am satisfied that no metal has snfficient specifio grarity to pieroe that 
enrrent, even with a momentum acqnired by a fall of 225 feet. The 
vélocity of the iron when striking mnst have been eqnal to 124 feet per 
Beoond ; and, consequently, its momentnm near 5000 Ib. Its snrfac^ 
• See the worki detorìbed in the Téar-Book qfJPaeU, ÌBéffé 
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opposed to the eurrent was abont 50 raperfidal ìnches. ThÌB will give 
an idea of the strengih of that cnirent, and at the same timehìnt at the 
Titan foroes that hare been at work to scoop oat the bed of the Nìagaia 

• n 

HTer. 


nOPOSED 8VBMARIBB &A.ILWAT TUBiniL IBOK VSQJJkSD TO FBAHCE. 

Anothib new fozm of thia project haa been skeiched oat by 
Mr. James WylaoB, O.E., in the lUuttraUd Lomdon News, Mr. 
Wylflon prelndes bis own modification of the tunnel by a brief histo- 
rical record of the yarions forms under whìch it has been suggested, 
and poìnts ont the BuUder's early connexion with the project. The 
names associated saocessirely with it in thi9 sketch are, Mr. Bettie, of 
Glasgow, CE., in 1838 ; Mr. De la Haye, of liverpool, in 1845 ; Mr. 
E. Pearse, of Tavistock, in 1846 ; M. Ferdinand, in 1848 ; M. Horean, 
in 1851 ; and Dr. Payeme and M. Favre, in 1855. Mr. Wy]aon*s 
peenliar modification of the idea consists mainly in the snbmersion, 
mid'way or more towards the bottom of the channel, of a tunnel built 
OD. pontoons at the snr&oe, and constructed in a way analogons to that 
pursued in the oooper's craft ; the tube being cylincbical, and.oonsistìng 
of a system of staves and hoops of wrought-iron, with some flezible and 
satorated sheeting between the two, and lined interiorly with dowelled 
bnek, to moderate the buoyancy of the whole, and steady it in 9Ìtt$ 
ìjetaw the field of storm-ware eommotion altogether, where it would be 
moored by weights of sufioient ponderoedty after bemg sunk to its posi«' 
tion. The ends of the tunnel would be closed each with a hemìspbeie 
of iron, and access be had from aboTe the soifEiee of the water by shaft- 
ìng and platforms, so that the whole would float freely without any 
Tigid attachment to the shores. There might also be shafto for Tenti- 
lation bere and there along the line, with bella and lights to indicate 
tlie whereabouts of the tunnel to veaaels pasàng it ; and the tunnel 
mì^t b0 lighted by electricity, the tops and sides of the caniagea being 
of glass. Mr. Wylson proTides for Tarioua other contingenciea iato 
which we cannot enter. He estùnatea the total cost of bis project, so 
fax as regards the tube itself, at 15,000, 0002., or 750,0002. a mile ; the 
tube being suitable to a single line only, to be worked altemately to 
snd fto, This estìioate, as he remarks, ia about two and a half timea 
the cost of the London and Blackwall Bailway. ìSi. Wylson*s object 
ia mer^y to indicate the piracticability of the project, and adTanoe it a 
stage or so towards its poasible future realization. — BuUder, No. 669. 
Por seTeral weeks some able hydrographers and engineers bare been 
employed surveying the coaata in the neighbourhood of Boulogne and 
CSahÙB on the Prendi aide, and of Dover and the South Foreland on th« 
Sngliah side^ of the CSiannel ; as well aa in taking soundings, with a view 
of reporting as to the feaaibìlity andad^antage of forming a communica- 
tion between the two eountriea by meana of a aubmarìne tunnel and 
zailway. M. L. FaTre (Niort, department of Deux Sevrea), thè diatin- 
gnifihed Prench eogineer, haa puldished the details of bis extraordinary 
acheme. He aaya : — ' ' Our project eonaistain a tunnel formed under the 
aea, and ofiering aa much aecnrìty aa a railway under the open sky. The 
tunnel wiU be piereed in a raanner so that the bed of the earth which 
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wìll divìde it from the sea will never be less iJian 25 metres even at tha 
greatest depili of the straits. The tmmel will be lined with a doublé 
arch, the first to be of graaìte asd of impermeable cement, the leoond of 
thìn ìron piate, pierced in differ«Q.t pkices, in order to dìscover imne- 
diately the least filtration." The estimate of the cost is 100 miilton of 
franes. As to the choiee of the Mne, the engineer diseussee aererai roates, 
bnt gives the preference to the^ first-named : — From Cape Grìs Nea to 
Dover, in a direct line ; firom Cape Glia Nez to Bover, touching the bank of 
Yame ; firom Cape Blanc Nez to the Foreland ; from the village of Saazatte 
to the Foreland. He says the soundings, which bave been miule with.greBt 
care, show us that we shaU meet a roek^ which will enable ns to est»* 
blish a tnnnel of veiy great soUdity. The eaith itself will form a 
naturai vanlt of £reestone, which will tend to parevent any filtrations. 
The system of traction propoeed for the railway is the atmospherìcy 
by which it is estimated the jouney between Franco and Engkmd 
will be performed in twenty-five minutes ! 


SlSOLàJXS WATBK^BKOIKB. 

Thx Ihtndee Adverti§er speaks in high terms of a Water-engine pvl 
ap for the writer by Mr. Sinclair, of Stirling ; and whìch^ at an onàay 
of odIj one-half of what wouid be reqnired for a steam-engine of equfà 
pow^, gives twenty imi^essions in the nànnte, or 1200 in the hour* 
JN'otwiihstandmg the high speed which this water-engine gives — as high 
■as the press can be safely worked — the engine itsdf is in size litUe 
more than a toy, weighing less than a hundredth-part of the madiineit 
Works, and standing (m no more spaee than would be reqnired for a 
smaU box, and on «me-fonrtJi of that reqnired for the working of the 
ordinary fly-wheel. The size of the sole-piato on which the engine 
4itands is only eighteen inches by twmty-two inches ; the cylinders are 
only two and a half inches in diameier, with five inches length of stroke, 
and the top of the driving-pnlley is nnder< thirty-six inches .from the 
fioor. The economy of space and power which it aooomplishes dependa 
npon the valves of the cylinder working on the pivots of osciUati<Hiy 
and on the £ftct that each cylinder is doublé, and give» twice the power 
of cylinders of the same size in the ordbiary water-engines.. It is 
thought that while this engine anawws so well for the purposes wherever 
pressure of water can be had at moderate rates, it will be equally avail- 
able for numerous purposes in which a moderate or even a high speed 
wìthout great power may be neeessary. With a reservoir at an eleva* 
tion of four hundred feet, a pipe discharging only eight gallona per 
minute, wiU gìve one-horse power. 


WATBE SUFPLT Or L0in>0N. 

The foUowing views, and papera bave been produced npon thia 
important inquiry : — ^ 

**At tibe Institntion of Civil Engineers, two eveningshave been 
devoted to the discussion of Mr. P. W. Barlow's Paper, * On some 
pecttliar Features of the Water-hearing Strata of the London Baain.' 
It waa contended that the saads undWlyìng the chalk would be foond 
ihe moBt certain sources of water snpply. The conditionfl of theatiatii 
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at Grìmsby were different from those of the London basìn ; and in tlie 
latter locality, some years ago, in any well of moderate depth, water 
was certainly met with ; whereas, at present ìt was only fonnd at con- 
sìderable depthS) and was only obtaìnable by great pnmping power. 
The water was now chiefly fonnd in the fissures and flint beds, and bnt 
little in the solid chalk, beyond that held in snspension, and which it 
was difficult to extract. Water might be fonnd in snfficient qnantity, 
in the chalk, for the snpply of two or three snburban parishes nearthe 
xnetropolis, but the conditions were very di£ferent from those of London 
itself ; and it was strongly contended that it was illnsory to trust to 
any snch sonrce for a laige snpply by Artesian welis. It was admitted 
that water was obtaìnable from chalk, chiefly, if not entirely, by 
infiltratìon through the fissnres and the layers of flints ; and that, 
although chalk was a rapid absorbent of moistui^, it did not readily 
part with it again ; nor in its normal condition wonld it afford a free 
passage for water, therefore it could not be oorrectly denominated a 
water-hearing stratnm ; whereas sand conld be correctly so termed. 
The chalk was, however, in certain districts, so intersected by fissures, 
and had snch nnmerons layers of flint, that practically the effect of a 
water-hearing stratum was obtained ; hence the excessire pnmping 
from one well wonld affect ali aronnd, as also the sonrces of the streams. 
Sand was, on the contrary, essentially a water-hearing stratum ; the 
facility of yieìding moisture depending generally on the size, and 
therefore the ooUective compactness or openness of the grains. It wa» 
as susceptìble of saturation as the chalk; bnt not as capable of reten- 
tion of moisture. In some distiicts, the lower tertiary sands were 
mized with clay, which intermpted the flow of water, whilstin others, 
they afforded a free passage. It was mentioned that the lower green 
sand stratum had been reached in the Hampstead well, at a depth of 
1150 feet from the surface ; and a very short time wonld now demon- 
strate the correctness or the fallacy of the views, as to the quantity of 
water to be obtained from -these strata. The wells under London do 
not now yield more than eight millions of gallons per day, and the 
water-level has been gradually sinking. In the year 1824, the water, 
when not affected by pumping, rose to within ten feet of high-water 
mark, but now it does not reach to within sizty feet of tìie same 
level. 

At the Royal Institution, Mr. Dickinson, F.R.S., has delivered a 
Lecture on the Water Snpply, deyeloping bis own pian, which is 
partJy based, it would seem, on a proposai, made in 1641, to couTey 
water from Rickmansworth ; and another, by Mr. White, in the year 
1788, to construct an aqueduct for the oonveyance of water from Hare- 
field, in Middlesex, to the north side of Portland-plaoe. Mr. Dickinson 
proposes to take bis supply from the river Coinè, which has hitheilo 
(he obserred) been unaccountably neglected. This rìrer is much higher 
than the level of the Lea ; and its chemical constituencies, which are 
pretty nearly sìmilar to those of that river, may be pronounoed inno" 
cnous. It is the opinion of the lecturer that a large supply of very — 
ìf not perfectly — ^pure water may be supplied from the Colse, by the 
principle of gravitation, to the inhabi^ts of Kentington, Fulham^. 
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Knlghtsbrìdge, Brompton, Belgravia, and a great part of London. It 
ìs proposed to convey tlie water by means of an aqnedact to a large 
reservoìT at Kilbum, at 180 feet above the Ordnance datvm; bere 
it will be fiitered, «nd bence it may be delivered, by a pressare of 
10 feet, to houses on the lowlevel of Westminster, Belgravìa, &c., at a 
high service of 40 feet above the pavement, so that water may be snp- 
plied at ali times at high senrice. The aqueduct ìs to be a reservoir 
of moying water, well guarded by gratings, and carefully seclnded from 
trees and the possible infasion of vegetable matter. 

Mr. S. 0. Homersham has commonicated to the Society of Arts a 
paper on the **Ohalk Strata considered as a Souroe for the Sapply of 
Water to the Metropolis." In many districts of Ghreat Britain, where 
the 80il rests on impermeable strata, the water that falls flows off by 
means of rivers, canals, brooks, and streams, and is collected in 
resenroirs, and used for supplying towns. On the other band, where 
the soii rests npon chalk, as on the Chilt«m hills and the North 
Downs, the water sinksintothe earih, and goes to supply subterranean 
res^Toirs, flowing from thence through the interstices in the planes of 
stratification into the sca. The proposai of Mr. Homersham is, that 
before the water reaches the sea, it should be intercepted for the sapply 
of the metropolis. Tho only drawback to the nse of this water is, that 
it contains aboat seventeen and a half grains of bi-carbonate of lime 
per gallon ; bnt this, by the softening process of Dr. T. Clark, of 
Aberdeen, which was described, may be precipitated. In the discussion, 
objection was taken by Mr. F. Braithwaite, the Eev. J. C. Olntter- 
back, and Mr. Evans, as to the qoantity of the water to be derived 
from this sonrce ; and Mr. Braithwaite took exceptions to its qaality, on 
the ground that the water of the deep wells ander London was becoming 
salter and salter every year, showing that there mast be an infiltration 
of salt or brackish water into the so-called London basin. To this, it 
has sinoe been replied, that thoagh the presenoe of salts in the water 
in question cannot be denied, yet they are becoming less and less 
in quantity year by year ; and tiieir presenoe at ali is to be aoooonted 
for, not by any snpposed infiltration of sea-water, bat rather by the fact 
that the chalk bemg a marine foimation, contains within itself a large 
per centage of salts, which are gradoally being washed oat ; and that 
this will explain how it comes to pass that ^ey are less in qaantity 
in water obtained from wells in the higher districts of the chalk, than 
in that derived from the low-lying beds. 


NATURI FRUTTINO. 

Mr. Henrt Bradburt has delivered at the Boyal Institation an 
elaborate lectare apon Nature-Printing, which is thas termed from 
Natnre herself, in ber mysterioos operations, seeming to have given 
the first hint npon the snbject : witness the impressions of fems so bean- 
tifally and accurately to be seen in the coal-formations. Experiments 
to print direct from nature were made as far back as aboat 250 years : 
it is oertaìn that the present success of the art is mainly attributable 
to the general adyance of science, and the perfection to which it has 
been brought in particular instanoes. 
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Passiiig over a great deal of intenrening groQnd, we come to Mn 
Bjradbary^s concluBion and snmmary : — '* The first practical applìcati<»i 
of Natare-FrintÌDg for illusfcrating a botanical work, aad which has 
been attended with considerable suooesa, ìs Oheralier Yon Henfier*s 
work on the M<me8 coUected fromtke VaUey of ArpaMk, ìm TramtyU 
Vania ; the seoond (the first in this oonntry), is the Fems of Great 
Britadn and Irdand^ in oonrse of pnbHcation, under the editorship of 
Dr. Lindley, and i»inted by Messrs. Bradbury and Evans. Ferns, by 
their pecoliar structure and general flatness, aie espeeially adapted to 
develop the capaMlities of the proeess ; and there is no race of plants 
where minute accnracy in delineation is of more TÌtal importance thaa 
the fems, in the distinction of which, the form of indoitations, gene- 
ral outline, the exact manner in vhich repeated subdiTÌsion is effeeted, 
and most espeeially the distribution of veins scarcely visible to the 
naked eye, play the most important part. To express soch fi&cts with 
the necessary acenracy, the art of a Talbot or a Dagnerre wonld bave 
been insufficient nntil Nature-Frinting was brought to its present state 
of perféction." Mr. Bradbory then adverted to the ingenions and bean- 
tiful productionsof Felix Abate, ofNaples. His Natnre-representations 
eonsist of sections of wood, in which the grain is admirably represented. 
He terms his pecoliar prooess Thermography, or the Art of Àioting by 
Heat. The prooess consists in wetting slighUy the snrfaoe of the wood 
of whieh fac-similes are to he made, with any dilnted acid or alkali, 
and then taking an impression npon paper, or calioo, or white wood ; 
the impression is quite inviaible, but by exposing it for a few instants 
to a strong heat, the impression appears in a more or less deep tone, 
aocording to the strength of the acid or alkali. In this way eveiy 
gradatìon of brown from maple to walnnt is prodooed ; bnt for some 
woods which bave a pecnliar oolonr, the paper, &;c., is to be ooloured, 
dther before or after the impression, aceoiding to the lightest shades 
of the wood. Abate, in his manipulations, also employs the ordinary 
dydng prooess ; it is hoped that his prooess may beoome alike nseful 
to the naturai scienoes and the decorative arts. 

Mr. Bradbury stated, in eondusbn, that we are indebted to — EniphdE^ 
for the application of the proeess in its rude state ; Kyhl, for having 
first made use of steel roUers ; Branson, for the «uggestìon of the elee- 
trotype ; Leydolt, for the remarkable results he obtained in the repre* 
aentaticHi of fiat objects of mineralogy, such as agates, fossils, and 
petrifications ; Haiduiger, for having promptly snggested the impression 
of a plant into a piate of metal at the very timo the modus operandi 
had been provìded ; Abate, for its application to the representation of 
different sorts of ornamentai woods on woven fafarics, paper, and plain 
wood ; Worring, of the Imperiai Printìng Office^ Vienna, for his prac- 
tical aervices in canying out the plana of L^dolt and Haidinger. 
Natnre-Prìnting may he oomddered as stili in its iniSancy; bnt the 
lesults already obtained in its application enoourage us to expect from 
oontinued efforts such further improvements as wiìl place it not least 
among the Printìng Arts. — ^Abrldged from the AthenoBum, No. 1442» 
See also the entìre Lecture^ which has been published. 
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IMPBOYED POBTÀBLB COPTIKO PRESS. 

MsssBS. S. MoBDAir ASD Co. bave ìssaed an improved Fortable 
Apparfttus for CSopying lettera, &c., patented by Mr. Teiiy, of Adelpbi- 
tenace. Tbe object of the iuYention is to combine wìth the coyers of a 
book a suitable apparatila in sucb manner that tbe act of cloaìng tbe 
ooYera aball be tbe meana of oopying documenta inaerted between tbe 
leaves of the book. Tbe invention is carried out by affixìng to tbe out- 
side of each of tbe coyera a rigid metallic frame ; tbat on one coYer caixy- 
ing an inclined projecting piece at each end, and that on the other 
baving binged to each end of it one or two links which, wben the book 
is closed, are pressed by band oYer tbe inclined projecting pieoes, so as 
to tightly compress the leayes of the book, and hold them in a com- 
pressed state as long as is deairable. Bach of the framea is composed 
of one thin longitndinal piate, crossed by three transYerse platea of the 
same thickness, tiie neoessary strength and rigidity being snppUed by 
means of nbs fbnned upon the plates. 


irsW AMERICAK PQLYOHBOUATIO PRESS. 

Mr. S. Bbows, of Syracuse, New Tork, United States, has inYented 
a Printìng-press of noYel construction. It is capable of working off 
five hundred impresaions per hour, in four colours, and one thousand 
impressiona per hour on book work and plain jobbing. Wben printìng 
in colours, its supeiìority consista in ali the colours being worked 
at one impreasion ; and it can be ao arranged aa to print sbaded lettera ; 
or a bord^ can be worked ali round a job in one colour, at the aame 
time that tbe body of the form ia of different coloura. Tbia is a desio 
deratum in prìnting, and an immense adYantage OYer tbe present pbut 
of prìnting each colour in a aeparate impresaion. The inyentor aJao 
thinks that the principio can be applied to calicò prìnting ; and if ao^ 
of course the iuYention would be iuYaluable in England, aa it would 
aaYe engraYÌng, and the same materiala could be used on different 
pattema of gooda, on the pUn of a combinatbn border. — Mechamci 
Magadihey No. 1652. ___« 

INDSSTRUOIIBLE PRINIISa OF MEIALUO PLATES. 

3£essbs. Adams and Gee, printers, of Cloth Fair, haYO found that 
Metallic Plates, of the tbickness of ordinary sbeet-tìn, may be printed 
upon with the usuai prìnting type, if the plates be first ooated witb a 
whitish composition — the secret of the ìnYentora. If sbeets thus 
printed upon be afterwards subjected to a certaìn japanning procesa, an 
eyen lustroua surface is produced, which cannot be acted upon ezcept 
by a shaip steel instrument. The cost of preparìng the printed sbeets 
issmall. 

Printed metallic sbeets of the aboYO descrìption may be substituted 
wìth great adyantage for the mounted paper lesaons employed for 
claaa teaching in schools, which, firom the rapìdity with which th^ 
beoome wom, are costly apparatus in public educational establisbments. 

This improYement orìginated with Dr. Lhotsky, the deyer linguist* 


À 
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ÀDHBnVB 8TAMP APPARATITS. 

Mb. Dayid Booxte, of Fleet-street (pablìsher of the present Yolume), 
has patented an Improved Apparatus for facilitating the attaohment of 
Adhesiye Stampe. 

The stampe or labels when cut up are arranged in a pile and plaoed in 
a box, the sides of which are formed of four vertical platee, hinged to 
a fixed bottom piate. These hinged platea are kept in a vertical posi- 
tion, by means of bow strìngs affixed to the bottom of the box ; and 
their upper edges are bent over ontwards, to permit of the sides of the 
box yidding when pressed npon vertically by the descent of the damped 
paper, which is to be bronght down upon the upper stamp. 

VEW RAW MATERIALS 70R PAPBR. 

We bave abstained from ali mention of the process for which a 
patent was granted to Messrs. Charles Watt and Hugh Bnrgess in Augnst, 
1853, nntil the experiments made with the view of testìng its merits» 
and bringing it to absolute perfection, had arrived at snch a point as 
woold enable us to say that àie process had suooeeded comp]etely. 

These experiments bave been performed on a very extenaiye scale in 
the United States and in England, and the result is that pulp for 
paper can be prodaced, of first-rate qaality, at a cost which wiU cause 
it to become a most eoonomical substitute for rags. 

The paper difficulty may now be regarded as at an end, since the 
supply of wood is Constant, and so large as to render it certaln that no 
deficiency in the supply of the materifd for paper can again arise. 

The process consists in first boiling the wood in caustic soda ley, in 
order to move the resinous matter, and then washing it to remove the 
alkali ; the wood is next treated with chlorine gas, or an oxygenous 
compound of chlorine in a suitable apparatus, and washed to free it 
from the hydrochlorìc acid formed ; it is next treated with a email 
quantity of caustic soda, which converte it instantly into pulp, which 
has only to be washed and bleached, when it will merely require to be 
beaten for an hour or an hour and a half in the ordinaiy beating- 
engine, and made into paper. 

This process occupies only a few hours ; in fact, a piece of wood may 
be converted into paper and printed upon within twenty-four hours. — 
Chemist. 

Mr. Predaval Bartholomew, of Great Bussell-street, Bedford-square, 
eivil engineer, has patented a means of *' improving the production and 
manufacture of pulp for the making of paper." This invention consista 
in the manufacture of pulp from vegetable fibres, such as those of the 
willow, mulberry, and other trees, &c., by cutting them into pieces of 
about three inches in length, pounding, bruising, grìnding, or trita- 
rating them, and then winnowing them so as to separate the parts ac* 
cording to their sizes and relative weights. These processes are effected 
by means of a machine constructed by the inventor for the purpose. 

Mr. £. A. Brooman, of 166, Fleet-street, has patented ''a means 
of preparing the fibres of certain plants of the bean species, in order to 
form them into pulp, and to fit them for manufacturing purposes." 
This invention relates to plants of the descrìption known as French 
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beans, scarlet-mimers, &c. The pianta are first boiled, then allowed 
to dram, and afterwaitbi snbjected to strong pressitre. They are next 
again boiled, aad remoYed to a rubbing macUne, in which the parte of 
the piante are mbbed together nntil dry, in wldch state the fibres are 
separated £rom the coaiser parts by a scutching machine. The coarser 
parte are ihen redaoed by boiling to a pnlp fit for the manufEM^nre of 
paper, while the other fibres may ba employed for Tarious manofac* 
tmìng pnrposes. 

A nnmber of an American paper, called the Albany Jowrnal^ has 
been prìnted on paper made from basswood shavings of ajpeouliar form, 
thiown off by a machine called Beardslee's planing-machine. The 
quality is dràeribed as good, and even fit for the transfer of line 
engravings. The pulp is said to be cheaply manufactnred by a simple 
bnt secret process, applicable to different Idnds of wood shaTÌngs* 

PAPKS-MÀKIVa MAOHIVIRT. 

2[b. Joskph FovKDBnnEii, of Sherbonme-street, Islington, has pa- 
tented oertain *'improyements in Machinery for washing, boiling, 
cleaaiing, and bleaching Bags, fibrous and textile snbstances." TMs 
invention consista in constructing a vessel dosed at each end and 
motmted on hollow axles. On the interior, near each end, is fixed a 
àeve of fine wìre-doth or other soitable material. The vessel is pro- 
TÌded with manholes for charging and discharging the materiale, and 
to tiie two hollow axles of the Tessei a pipe with branohes is con- 
nected, by vhich vater or washing or dyeing liquide can be caused to 
flow in one end, and away at the other. In the interior of the vessel 
are a nnmber of spheres, which, by the rotation of the vessel, cause the 
matters under procees to be beaten and pressed. Steam pipes or a 
steam jacket, or both, are used for causing the fluide to boU. 


SILK Ain> PÀPSB VBOX THK XULBBB&T-TBBB. 

SiGHOB LoTTBBi has provcd, by careful esperimenti that the bark 
of the common Mulbeiry-tree (Moms Alba et Nigra), hitherto known 
and used, in ite primitive state, only as a oombnstible, has been found 
eapable of produdng a material of a silky substanoe, valuable not only 
for the reel and the loom, but likewise in a stili higher degree for the 
numniacture of paper of the finest description ; and, moreover, that it 
can be prepared for both these purposes by the very simple and econo* 
mical process of maceration. Thus, we are informed, the biennial 
praning of the thirty-six millions of mulberry-trees wMch, acoordìng 
to the most accurate statistics, it is calculated are cultivated in Europe 
and ite coloniee for the purpose of rearing the silkworm, may be made 
to yield to commerce, over and above the 200,000,000 of ponnds of 
fael, for which purpose solely it is used, an immense supply of raw 
material for paper-making. 

The Secretary of the Malta Society of Arte has forwarded to the 
Society of Arte in London a specimen of the result of Signor Lotterì's 
labours in a series of stages — ^firom the twig of the mulberry-tree to the 
«ilky material prepajred for the spinner or the paper-maker. 
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STRAW PAPBB.* 

ÌIk, Loris V. Hbuit, chemìst, of Bnunelfi, haa deTÌaed oertain 
improYements in the Mannfactiire of Paper from Stnv. In carryuig 
out this invention the Straw ìb eteeped in water, tlien waaked, thea 
roUed, or acted upon by millstones, and tlien dried. , It Ì8 alterwairda 
steeped in aUuJine solntions of soda or potash, ezposed to air, and then 
snbjected to one or more of the fellowing baths : — ^First» of carbonate of 
soda or of potash 8 Ibs., and water 20 gallons. Second, of biearbonate 
of soda or of potash èlbs., and water 20 gallona. Third, eanstie 
potash or soda 4 Ibs., and water 20 gallons. Fonrth, hypochlorìde of 
potash or of soda lOlbs., and water 20 gallons. Fifth, hypodiloiide 
of lime or bleaching powder 1| Ibs., water 20 gaJlons, to wMch may be 
added in addition, if necessaiy, li Ibs. of bleaehmg powder. — Me' 
chamd Magatme^ No. 1658. 

THB SILKWO&K. 

A PAPE& has been read to the Society of Arts, on ** The Commercial 
Gonsideration of the Silkworm and ita Frodncta,'' by Mr. Thomas 
Dickens. Thongh this manufikctnre engages perfaaps fifty millions of 
onr capital, and employs abont one nollion of onr popnlation, and 
thongh the worm has given ns the most perfect and most beantifal of 
ali fibres, each worm affording abont five hnndred or fax hnndredyards 
of nsable quality ; yet, owing to the defective process of the first opera- 
tion, we bave a raw material so oomparatiyely imperfect, that no 
indusfcry or skill can well remedy the defects, diffftring in this zespeet 
&om oÙier fibrons materials, as ootton^ wool, flaz. It has, indeed, 
been asserted in the reeling districts of Franco and Italy, that the ooeoona 
cannot be transported from one country to another ; that a southern 
climate ìs most essential; that reeling cannot be juroperly cacried 
on in wet or damp weather; and that CTen a cloudy day affects the 
qnality of the silk. Bnt, by a new process, the inyention of Mr. John 
Chadwick, of Manchester, and the practical dereiopment of which is 
dne to the author, two or three of the usuai opeiatìons in silk-wìnding 
and throwing are dispensed with. The cocoons are softened and pre- 
pared as usuai, and any required quantity reeled together ; but inKtead 
of winding the silk at excessiYe speed, and consequently with much. 
tension, into hanks, it is wound direct and slowly to the bobbins, and 
any amount of spin that may be required is imparted in ita eouzse 
ihither. The combined thread yery seldom breaks in its course to the 
bobbin, the separate filaments only oocasionally ; but as the ooooons 
successiyely faU or are wound off, they are replaoed, the filament of the 
new cocoons attaehing direetly to the others, and beìng at the same 
lime incorporated with them by the continuous spin. The thread, 
being thuB maintained in its strength and size by placìng in the new 
filaments, as needed, is free from ali the knots at present ineyitaUe in 
raw silk-winding. The loose hank of raw silk is thus dii^[>ensed 

* Straw paper ìb by no means a noTelty ; for in a Catalogne of Cnrious Old 
BookB, on sale IrjrWaller and 6on, 168, Fleet-street, we find An Hitiorioal 
Account (^ JSvJManee9 uted in Faper-nHokivg, London, 1800, "printed on the 
first nseful paper mannfActured solely from Btraw." 
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with, and the thiead ìb vpvaa. at tbe same time tfaat it ìs reeled. By 
ibis proeesfi tbere ìs a more complete extnctioa of the silk from the 
eoeoon, a greater amoimt of teoacity and elasticity in the thiead, a 
freedom from knots, and a savìng of several shìlUngs per pound vith a 
Buperior quality. It has been shown in CcHmwall bj Mr. J. Hodaon, 
that very ezcellent siik mìght be produced in thùi country : he gives 
t^ prefR<ence to the common black mulberry, as beìng the mott hardy, 
and therefore the most saitable to onr dimate. After the reading of 
the pf^>er, Mr. P. Le Neve Poster (the Secretary) gare a Bummary of 
the ìnformation reo^ved throngh his Excellency Sir William Beid, the 
Goveroor of Malta, in re^eience to the culture of the BamJbyx cynthioj 
or Eria silkworm of Assam, in that ialand. This worm, it appears, 
irìll £èed equally veli on fiye vegetable gubstances — the castor-oil 
plant, the mulbòry, the lettuce, the willow, and the wild chicory. It 
has been suceessfiUly reproduced not only in Malta^ but in Turin, and 
also in Q-ranada and the West Indies. 


VEW MOPE OF TRAlVSPLAKTUra TSBES. 

M&. Barbon has invented for this purpose a machine which resem^ 
Ues the common tumbrils for the conveyance of lai^e pieces of timber, 
vith the ezception that the load is carried in a perpendicuLar position, 
and, vhile in motion, oscillates in the same manner as the suspended 
candlesticks in the cabin of a ship — instead of hanging horìzontally be- 
tweea the wheels. Four wheels of largo diameter snpport an oblong: 
stage formed of beams of timber strcm^y knitted together. Two sets 
of these beams run lengthwise, pazallel with each other, there being an 
inti»Tal of about 2 feet 6 inches in wìdth between each set. These an 
firmly boond together at each extremity, by another system of beami 
resting on the axletree of each pair of wheels, so that an opening of a 
rectangular parallelogram shape is formed in the oentre of the stage. 
When it is proposed to remove a tree, this framework is wheeled up to 
it» and the transverse bars in front having been tonporarily detached, 
tha trunk of the. tree is placed within the parallelogram. A aquare 
tzwich — or rather, four trenches of equal length, and at right angles to 
each other — are then dug, beyond the Umit of the roots, and of a 
depth corresponding to their width. When this is accomplished, the 
troe is by dcgrees undermined, and strong planks of deal are, during 
the progress of that operation, drìven from trench to trench, under- 
neaUi the mass of day which they enclose. The heads of these planks 
have chains attached to them, and these again are conneeted with 
powerf al jacks — serews acting on the same principle of oombination as 
the commcm patent oorkscrew — ^placed on tJie stage of the framework, 
and by the agency of these the whole mass is raised above the level of 
the earth's siir£M)e, wh^i the void occasioned by its removal is fiUed up, 
and the way made firm for the passage of the hinder wheels across the 
chasm. A team of horses is nezt yoked to the machine, and these 
transport the tree to the site prepared for its reception, into which it is 
slowly lowered, and thus the opeiaticm is oompleted. — Athencewm^ No. 
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A&TIFICIAL OOMPliESSBD imbU&ATEB STOITS. 

A PATENT has been granted to the Induraied Stono Company for 
«ecuring to them the right of manafacturing a new kind of ** Artificial 
Stone, and of giving colonr to the same." 

The composition, or stone, ìs made by combining either sand, loam, 
chalk, gravel, shingle, phuster, cement, lime, or other friable and loose 
Bubstances, with oertain resinons and bituminons materìals, vhich, by 
beìng compressed when in a warm and phutic state, can be monlded 
into any and every form that can be desired. One of tJie greàtest advan- 
tages of the process is, that any eolour can be incorporated ; and the 
light and dazzling Bath stone can be imitated as readily as a grey slate, 
a red granite, or a black marble. It ìs almost impossible to teli the 
real from the artificial stone, as the latter possesses tJl the hardness and 
Appeaiance of the fòrmer. It has, moreover, a qaalification ofben mneh 
uranted in stones ; it is qnite impervious, and water cannot possibly 
penetrate it. For ali purposes connected with water-works, snch as 
reservoirs, harbours, piers, and the like, this qnality will render it 
invaluable. It is readily manufactured, and can be nùtde in any ioca- 
lity where one or ali of the above materìals exist ; tìie finest sand or 
the roughest shingle will eqoally answer for its mannfiEhctare — ^thongh 
the sand will, of conrse, make the smoothest stone. As the composi- 
tion is moulded, ali ferncy articles, snch as corbels, brackets, capitals, 
and the like, can be produced at a cost which will be trìfling in 
comparison with carved stone : the only expense in the first instanoe is 
a mould ; and when that is procured, any qnaDtity can be cast in it. 
We are informed that the average cost of the material is abont 8d. per 
foot cube. This artificial stone will be particularly ralnable in those 
parts of the kingdom where hard stone does not exist ; and on the sea 
coast, and other places wherein shingle and sand abonnd. — Larid and 
Building News, No. 41. 

THB NEW RSADINO BOOM AT THE BRITISH XVSEUX. 

We quote the following from the Builder, No. $33 : — The pian 
which o£fered the greàtest facìlities was one for building in the 
quadrangle of the Museum a reading-room, with additìonal libraiies 
round it, clear space being reserred ali round for giving light and air to 
the existing buildings. This pian had the advantage of involying the 
purchase of no new ground ; and, being absolntely out of sight, it 
«pared the necessity of any expense in exterìor architectnre. 

This arrangement was finally adopted. Mr. S. Smirke was autho- 
rìzed to obtain tenders, and a contract was entered into for the 
execution of the whole work by Messrs. Baker and Fielder, for abont 
100,000Z. 

The new reading-room is a circular apartment, 140 feet diameter, 
■and 106 feet high, lighted by twenty Windows, at the springing of the 
dome, and by a glazed aperture in the crown of it, 40 feet in diameter. 
The superìntendent will sit on a raised platform in the centre, and be 
surrounded by two concentrìc ranges of table cases, for catalognes, 
&c. The tables for readers radiate from these as a centre, a small s^- 
ment of the circle being partitioned o£f to givo free access for the 
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attendants going to and from the library, and for tbe temporary deposit 
of books in tr<mtitu, Allowìng npwaxds of 4 feet for each reader, 
ihere will be room for 386 readers. Tbe cubie contentof ab: within ibis 
room ia abont 1^ million of cubie feet, and tbis ampie Tolume of air 
wìU be constantly and gradually renewed by a proyìsion for summer 
and winter ventilation. 

Between tbe entranoe-ball and tbe reading-room are tbe cloak-rooms 
and otber offices ; tbe wbole of tbe remainder of the new building being 
appropriated to tbe reception of upvards of a million volumes of 
books. Tbe book-cases are of vrought-iron, and in the construction of 
ibe libraries and of tbe centrai dome, bricka and iron are exdusiTely 
uBed. The dome wiU be covered witii oopper. Tbe gallerìes in the 
reading-room will be of alate ; those tbroughout tbe rest of tbe new 
building, of perforated cast-iron. Tbe decorationa will be painted. It 
is propoaed to introduce a aerìea of atatuea around the room, at the 
apringing of the dome. 

The new reading-room will be the largeat, and may be made tbe 
bandsomest in tbe world. Ita position in the quadrangle allowa 
immediate acoesa from the hall, through which readera will proceed to 
the reading-room, from the king'a library, and from tbe libraiy in the 
north wing of the building. 

IVSTITUTION OF GIYIL EVOIREERS. 

Os NoYember 20, the Cbunoil of the Inatitution awarded the fol* 
lowing premiuma : — Telford Medala to Mr. Jamea Barton, for bis 
paper '* On the Economie Distribution of Material in tbe Sidea, or 
Yertical Portion of Wrougbt-Iron Beama ;" to Mr. E. E. Alien, for 
hìa paper '*0n Steam and Sailing Colliers, and the varioua Modea of 
Ballaating;" to Mr. R. A. Robinaon, for bia paper '*0n the Appli- 
cation of the Screw Propeller to tbe larger daaa of Sailing Yeaaela ;'* 
and to Mr. J. Phillips, for bis **Descrìption of the Iron Roof, in one 
span, over the Joint Eailway Station, Birmingham.'* Coundl Pre- 
miuma of booka, auitably bound and inacribed, to Mr. J. Lealie, for hia 
paper '* On the Flow of Water through Pipea and Orificea ;" to Mr. 
P. W. Barlow, for hia paper **0n some peculiar featurea of the 
Water-bearing Strata of àie London Baain ;" to Mr. J. Brunleea, for 
bis '' Deacription of tbe Sea Embankmenta aerosa the Eatuarìea Kent 
and Leven, in Morecambe Bay, for tbe Ulveratone and Laneaster 
Bailway ;" to Mr. F. Braithwaite, for hia paper *' On tbe Infiltration 
of Salt Water to the Springa of Wella under London and Liverpool ;*' 
to Mr. G-. J. Munday, for bis ** Descrìption of tbe Coffer Dama used in 
laying the linea of Water-pipea, from Kicbmond to Twickenham, aerosa 
the Tbamea ;" and to Mr. L. E. Fletcher, for hia '' Deacription of the 
Landore Yiaduct, on the South Walea Kailway." 

MUSICAL AUIOMATA. 

Herk Maelzel, tbe famoua musical macbanician, died in tbe 
autumn of the past year. In a traru^aTit memoir of tbe poor in- 
Tentor, in the Athenceumf No. 1458, we find tbe foUowing details :^> 
'< In elder times, Maelzel might poaaibly bave beoome a famous oigan* 
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l)iiilder ; bnt in onr eexrtnry he cantented lùraflelf wiih putting together 
and perfeeting smidry mnaieal awtoTnata, The moat famous among 
these, perhaps, was tiie PanharffUmiea — ^an antomaton band of iorty* 
two wind inatnunents, for whxch Ghembini deigned to compose ; in tlds 
foUowing the preeedent set by Moatart, who«e weil-known pianoforte 
duett in F minor was orìginally wrìtten for a musical clock. For th» 
same machine of machines, Beethoven wrote the Battle Spmjpkony. 
The Panhearmonica, after having been for many years exhil»ted in 
Europe, was sold to America, where ìt possibly stili ezists. In Eng* 
land, Madzel wiii be ei^>ecially remembered by his antomaton Tram- 
petor, whìch nsed to tiaTel in company wìth De Eempelen's automatoii 
Ohess-player ; bnt best of ali, by the Metronomo. M. Fétis remindfl 
fis, that the originai idea of this nseful machine, as it stands, was 
derived from one Winkel, of Amsterdam ; and that Maelxel, whose skill 
lay in suggestion, rather thon calcolation, did little but anange and 
render practicable the Dutch mechanician's inrention. As a man^ 
Maelzel seems to bave been quarrelsome, extraTagant, and unsem- 
pulons. He can only be ranked amongst those empiiics whose derer- 
ness almost amounts to genius. Had he possessed a larger amoimt of 
•culture and of conseienee, he might bave done service to high Art.'* 


A STEAM ORGAN. 

In the New York Muaieal Oazette has appeared the foUowìng 
account of an inrention by Joshua 0. Steddart^ of Worcester, Massa- 
chusetts : — 

The instroment is of aimple eonstroctioii, and conaists of a horiaontal stesa»* 
eheat or cylinder, aome six leet in length, and firom Ibnr to sìx feet la dùonet^, 
whìch is fed witn steam from the Icurge boiler in the establishment where it ìs 
located. Upon the top of this cylinder is a series of valve-chambers, placed at 
eqnal distances from eaeh other, into whìch the steam is admitted wìtfaoot 
obstruction. Each Talve-efaamfoer contaios a àookAe metaUio valye, witk no 
packing, yet ìt fits so closely upon its seat aa to aHow no sfeeam to escape. To 
eachof these valvesisconnected ayerysmall piston-rod or stem, whìch passes 
throofl^ the ehamber, and is operated upon by machinery without. Were it not 
for this stem, the Tslve would be sùuply a doublé balanoe-Talve, and would remaxa 
stationary wherever placed, the pressure of steam being equa! on ali side»; but 
a part of one end of the val^es being casried outside of the chamber gives it the 
seu-closing power, whìch is the nicest part of the whole invention, and perhapa 
the best patentablie feature. With a sfight pressure against these rods, the tsIto 
is opened ; aad when the pressure is zemoTed, it oloses as quick as steam oan aet, 
whìch is not much behind electricity . Dìrectly OTer each of these valves is placed 
& common alarm whìstle, constructed similar to those used upon locomotìvea, 
•xeept that it admits of being raised or lowered, to flatten or sharpen the tone. 
These whistles are made of different sizes, so aa to produce the desired tose 
oorrespondìn^ wìth each note, &c« This completes the machine, with the exeep- 
tion of a cylmder similar to those used in a common hand-organ or music-box. 
containìng cogi whìch, when properly arranged, will, when tumed by band or 
otherwiae, operate upon the valves in such a mazmer as to play any tuaie desired 
by simplv chianging theposition of the cogs, whìch are intended to be rooveable. 
One 01 these ìnstnunents con be heard from ten to twen^-five mìles on the 
water, and erery note will be perfect and full. We heard the inventor play 
Èosalie on it, and it looked lise " eetting off tali notes" mechanìcally. Tfaia 
invention is so c<nnplete]y under the control of the op«rator, that, were it 
arranged with a key-board similar to a piano, it would obey the shghtest toueh, 
and a child could ^lay slow or quick tunes, eyery note of whìch might be hewrd 
sereral mUes. It is àie design of the inventor to place these instraments opon 
locomotive» and Btea[m»bo>it^. 
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rLOAmiO VLOVK MILLS AND BAKBBT FOB THS ÀXMY. 

MissBS. Fairbaibs A3n> Sons have, in two montho, conyerted her 
Ifajesty's shìp Brmter ìnto a complete Flonr Mill, capable of grinding 
&OIII 700 to 800 bnahela of whsitA,per diem ; takìng the rav material in 
at one end of the vesael in the fozm of wheat, and tnrning it out at the 
other in well'mannfactnred flonr, without the intervention of tnaniiAl 
labour. The machinery is both ii^eniona and compact^ and in moderate 
weather may be worked withont suspending the progress of the vessel, 
aotwiihstanding it ìs ali driyen by the marine engine. The A hwndomce^ 
a ccMnpanion vcml, has in like manner been fitted np as a large bakeiy 
by Mefisra. Swaine and BotìIì, of Millwall, and is capable of tnrning 
cut 20,0001bs. of bread "ptr diem, with the aid of some very simple 
machinery. The bakehonse in this Tessei possesses the great advantage 
of thorongh ventilation, the hot air being withdrawn at pleasore by 
HMìcbaniffal means, and as often replaeed by fresh, which, in a warm 
climate^ is an important consideration. The senrìoe owes this under- 
taking to Mr. Jnlyan, an offioer of the Commissariat, who oiigìnated 
the sdieme, and has carried it ont to completion. 

THS CITT PLOUR HILL.* 

MaasM. Whitb» Forsvoud, Àjn> Co., bare introdnced into the 
machinery of their great establishment» in Upper Thames-street, an 
ìngenìons American inventicm for the sepantion of those porfeions of 
flonr from the bran which haye hitherto been taken away with it, and 
were theiefore lost to the miller. The apparatus is very simple in its 
detailsy bnt works most e£feetnaUy, and by it a saying is effeeted of 
abont 61b. in eyery qnarter of wheat. Two cones, working one withiu 
the other, the npper stationaiy, the lower reyolyìng at a h^h yelodty ; 
and both lined with perforated iron, receiye the bran between them. 
Thefriction thns set np mbs ont the partìcles of flonr ; and this prooess 
is stili fdrther promoted, after the bran has passed through the cones, 
by its being blown through a fencing of fonr-comered naìl-iron, placed 
yertìcally round the summit of a drum which rotates on its axis. This 
dmm has projecting ribs attadbed to it, which act as beaters ; and by 
them the flonr is driyen through a fine wire screen or sieye, the opera- 
tion being fÌMnlìtated by the tap of a hammer at regular interyals on 
the top of the sieye. In this way the separation of tìie flour from the 
bran is effectually acoomplished, the former passing through the sieye, 
and the latter b^g retained behind it. The simpUcity of the arrange- 
ment makes one wonder that it has not been introdnced long ago. 
Here is another example of the important economies which can be 
gained by the judicions treatment of waste mateiials. In the City 

* Upon the nte of Paddle Dock is oonstructed the CUy Itonr MiU, by far 
tha largeet flour miU in the world, and a gigantio exami^e of mechanicai akiU. 
It is Doilt entirely upon piles, and occnpies rather more than an acre, os 
200 feet Ione by 60 feet wìde. The mill consista of eight stories ; two steam- 
«nginea, of uie conaeentiye ^wer of 300 horses, drive 00 pairs of enormoos mOl. 
stonea, and work the Arehimedean screwa and bockets by whidi the Hoia ia 
oondacted tfaron^ the different procesaes. This mill has stowage for 40,000 
qnarten of grain ; can prepare 40,000 quarters per week ; and reqnires only 
one-sizth ài the number of banda employed by the old system, — See CwiionUn 
qf London,^, 710, 
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Flonr Mill the loss of fine flour wMch flies off in dosi, and which in 
other establiahments is calculated at from S^lb. io 91b. por qnarter, is, 
by a clerer screening oontrìvanoe, which was descrìbed in the Time» 
when the mill was first started, reduced to from ò^lb. to 61b., fio that 
these two improTements represent a saving of 91b. of flonr in eyery 
qnarter of wheat. In so large an establishment, working 80 paiis of 
Btones, and representing the performance of 60 paini driven on the old 
pian, without the blast of cold air between the stones, resulta of this 
kind are of the greatest importance ; and even to ihe general pnbUo 
they are not uninteresting at a moment when the scarcity and high 
prioe of the staff of life are attracting such serions attention.^-Ttiiie«. 

VALUS OF A KHOWLEDGB OF MECHAHX08 IV AUSTRALIA. 

Iv an Inaugurai Address deUvered at the Mechanìcs' School of Arts 
in Sydney, by Sir Thomas Mitchell, D.C.L., the President of the 
Institution, we find some noticeable detaila of the progress of that 
colony, and of the difiiculties overoome in aoquirìng a geographieial 
knowledge of Australia. '*In first scaling the heights of Anatrali» 
Felix," Sir Thomas remarked, **a house carpenter was to me^ in a 
small way, what Tulliud Labienus was to Jnliua Gaesar in hia paasage 
into Gaul. Wheelwrights and blacksmiihs were my best solcders on 
the banka of the Murray. By such aids my little party were enabled 
to effect the passage of that great riyer during one df its mightiest 
floods, and at a season when the earth was so soft that our wheel-tracks, 
although made twenty years ago, are stili Tisible in many parta where 
our progress with heavy carta through mud was not more sometimeii 
ihan one mile in a day. Few are aware that but for very nice mecha- 
nical appliances, the ezpeditionary party that reached the shores of the 
Southern Ocean would never bave retumed. Two boats carried on a 
waggon, and slung in canvas so as to float within a frame, were taken 
from Sydney across the Blue Mountains, down the Lachlan, to the tÌYer 
Murray, so as to enable me to force a paasage, as I bave said, dutìng 
a heavy flood, in the face of hostile natives. Again, we packed np onr 
boats, and carried them to the Glenelg, navigating and surreyìng which 
at one time we readied that shore which now encircles so much wealth. 
Through mud, the same boats were brought back ; and throngb 
* £xp^ition Pass,' where, as if to efface ali remembranoe of snch toiU, 
the very name of * Mount Byng* has been changed to Mount Alex- 
ander." In building bridges for the infant colony there were givat 
difficulties until Sir Thomas accidentally lighted upon ^'amedbanic, 
who was then employed on day wages, cutting the coping-stone of the 
dwarf Wall in front of the Council Chambers in Macquarìe-street. I 
allude," the lecturer stated, *' to Mr. David Lennox, who loft bis stone 
Wall at my request, and with bis sleeves stili tucked up, carne with me 
to my o£Bce, and undertookto pian the stone bridges we required, make 
the centreing for arches, and to carry on such works, by directing and 
instructing the common labourers then at the disposai of Government. 
Thus originated ali the bridges this colony possesses at ali worthy of 
the name." Another mechanical genius is thus commemorated : — 
'* When our late Eing's Astronomer at Parramatta, Mr. James I)unloi>» 
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P.B.S., was asflifiting the fittìng-out of an exploratory ezpedition, des- 
iiiied for the interior, in 1835, he conld not find in the hlacksmith's 
ahop at Parramatta a pair of pincers that wonld grip the cistem of a 
mountain barometer he wanted to nnscrew and repair. To the amaze» 
ment of snironnding smiths, he thrust the nseless pincers ìnto the fire, 
set the hellows a-blo-wìng, with the hand of a master in the craft, and 
verj aoon prodnoed npon the anvil the form he required for his pnipose. 
Mr. Dunlop was a remarkable instance of originai genius. Origi^ally a 
menhanic, his mind rose to the noblest objects of human pursoìt» and, 
whilst »t the Observatory of Parramatta, he was the refefee on ali sub- 
jeots oonnected with astronomica! phenomena ; much assistance did ha 
afford on other subjects — cren in mechanics. The boat-carriage 
alladed to before was modelled by Mr. Dunlop." — Athenceumf No. 1458. 

BirSPBKBION 8TBV0TUBBS. 

Ik a disonssion by the Institation of Givil Engìneers, upon Mr. 
Bartoii's paper *^0n the Economie Distribution of Material in the 
Sidei^ or Yertical Portion of Wrought-iron Beams," by way of illns- 
tcation, reference was made to the Bailway Snspension-JBridge, of 822 
léet «(pan, across the Niagara xiver, at a height of 250 feet abore the 
water. This bridge is said by some to settle the question as to the pos* 
àbility of nmnìng heavy trains on an ordinarily suspended roadway. 
It hangs by four cables, each containing 3640 wires, and estimated to 
bé altogether a weight of 7000 tons ; and has two platforms, the lower 
(me being for horses and yéhicles. The first train that passed over 
weighed 366 tons ; it produoed a deflection of one foot, but very little 
mdulatìon. The engìneer, Mr. Boebling, has bnilt a Sospension* 
Aqueduct over the Ohio at Pittsburgh ; and is building a Suspension* 
Bridge, 1224 feet long, for the Lexington and Danville Railway, across 
the Kentucky xiver, at a height of 300 feet above the stream. In fÌEioe 
(fi these achievemeuts by our American cousìns, it is argued that our 
Brìtannìa Bridge was a mìstake — ^that more than half the weight and 
eost of iion might bare been sared — ^that the sdence of beam-making is 
better understood now than it was a few years ago. But on the othet 
ade, good reason is shown in support of what has been done by Eng* 
liah engineers, and for waitìng to see the effect of time and traffic on 
sospension-raìlway bridges. Mr. W. H. Barlow, of Derby, has helped 
the question somewhatby a paper on an Element of Strength in Beams, 
m whieh he shows that their fibrous arrangement has not been snf< 
fieiently taken into account. — Chmniber^ò Jowmal, 
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THE STANDARD OV MEASURE. 

An ìmportant Inquiry has been conducted before a Select Committeé 
of the House of Lorda, upon the provìsions of a Bill before their Lord* 
ships, ''for Legalìzing and Freserving the restored Standard of 
Weights and Measnres ;" upon which we find the followìng jndidonB 
t'emarks, embodying the object of the measure, in tìie Time» 
journal : — 

** The Inquiry relates specìfìcally to the Standard of Measure ; but 
before ezplaining the ezact question at issae, it maj be as well to recali 
the circumstances under which it has arisen. It wìU be remembered 
that the old Standards were lost in the fire which destroyed the former 
Houses of Farliament ; and that in consequence, so £Àr back as the 
llth May, 1838, a Royal Oommission was appointed to consider the 
Bteps to be taken for their restoration. This Commission consìsted of 
Il number of scìentific men, including, among others, the Astronomo* 
fioyal. By them it was decided to adopt as a standard of measure a 
standard yard, the dimensiona of which are determined by measuring 
wìth the aid of microscopes the distance between two points, indicated 
by lines traced on a bar of gun-metal. Accordingly, the Bill before 
the House of Lorda contains a minute description of this atandardyard,- 
which, in compliance with the recommendation of the Royal Oommission, 
the Government proposed to legalize. It tumed out, however, that whìle 
CUT philoaophers and men of science were engaged in determining in their 
own way the most perfect means for securing accuracy of measurement, 
Mr. Whitworth, of Manchester, had, for practical objecta of great 
importance to the nation at large, as well a« to himself individually, 
been directing bis attention to the same subject. He wanted ik 
measuring machine as perfect as he could make it, in order to secure 
increased accuracy in bis system of gauges, and generally in the 
workmanship of tliose tools for the manufacture of which he enjoys so 
deserved a celebrity. In order that the importance of such a measuring 
machine may be fully appreciated, it may be well to refer to the 
illustration afforded by the Baltic fleet. The Admiralty, in the con* 
struction of their marine engines, haye always wisely insisted upon the 
use of Whitworth's Eegistered Gauges ; so that if a screw or plug, or 
fastening of any kind gìves way, a substitute of the same regìster, and 
therefore certain to fit, can at once be ])roduced. Henoe it followB that 
one not very large floating mechanic^s shop is quite sufiELcient to meet 
ali the emergencies of the service in the way of damaged machìnery 
for the whole of that mighty steam armada now facing the batteries of 
Oronstadt. Such a result would be utterly unattaìnable but for that 
extraordinary nicety in determining sizes to which Mr. Whitworth has 
attained. It may be recoUected that at the Exhibition of 1851, Mr. 
Whitworth showed a machine which measured to the millionth pari of 
an inch, and which enabled any one to calculate the expansion caused 
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in a bar of iron a yard long by toncMng it lightly for a moment wìth 
the finger tip. The same arrangement is now adopted by him for the 
production of standards of measure ; the principle being th^t the 
standard is obtained by meafiurìng the distance between the perfectly 
fiat ends of a solid bar havìng trae snrfaces on ita sides and ends. Hik 
test is that of the touch ; by it he can correct errors in dimensiona 
up to the millionth of an inch, whereas the pkn of the Boyal 
Gommifisioners, depending on the sight, aided by the microscope, can 
only oorrect errors to the 60,000th of an inch. The most powerfol 
microsoope that has yet been made cannot enable the eye to distingoish 
more than 60,000 lineai divisions in an inch ; and in order to reach 
ibis degree of accuracy, the object-glass must be so near as greatly to 
interfere with the practical utility of the standard. But with end 
measurement, an aocuracy carried to a point twenty times as great can 
be eombined with a perfect facility of application to ali the purposes for 
which such a standard is desirable. 

'* Again, after devoting so much tìme and ezpending so much labour 
on constructing their standard of line measure, the Oommissioners haTe 
not sucoeeded in producing two alike when measured at a like 
ieonperature ; and this will be understood when it is remembered that 
a line once traced on the bar cannot be altered, and that the only means 
of oorrecting it if wrong is to ohange the temperature, so that the 
metal may ezpand or contract, until an approximation to accuracy is 
attained. Hence, in the Bill, a separate temperature is provided for 
each copy. On the other band, the standards of end measures can be 
copied to any requisite extent, and any difference not smaller than the 
miUionth of an inch will be readily detected. By taking care to make 
the copy slightly too long, its errors in ezcess may be gradually 
lemoTeid by repeated corrections, each of which may be measured untU 
a complete fac simile is obtained. But further, in mechanics especially, 
where estreme delicacy of fitting and the production of accurate dupÙ* 
cates are of the greatest importance, standards for the foot and inch 
are even more necessary than those for the yard. For the supply of these 
the pian of the Royal Commission made no proTision ; whereas Mr. 
Whitworth is able to produce them in the same peifection as the yard 
standard. Finally, it affords a simple method of contrasting the merits 
of the two Systems to state that in line measurement the eye has only to 
pass oyer the distance actually measured, and when that is very smaJl the 
limited power of the sight, aided eyen by the microscope, in distinguishing 
difference, operates as a great check; whereas in the apparatus em- 
ployed in end measuring, the eye has to travel over a distance of about 
40 inches to trace the variation of a thousandth of an inch. From aU 
these considerations it is obvious — and the result is a highly instructive 
^^iie— that a private manufacturer, pursuing steadily that course of 
experiment on which he well knows the success of bis business to 
•depend, has been enabled completely to distance the efforts of a body of 
liighly acientific men, constituted ezpressly for the purpose, and work- 
ing at it with no small expenditure of the public money during a period 
of sixteen years. Yet so oddly are such matters managed in this 
«ountry, that the Bill for legalizing the standards of weights and 

a2 


100 TBAS'BOOK 07 7A0TS. 

measures had psssed the House of Oommons, and was balf-way tliroug^ 
the House of Lords, before Mr. Wbitworih's invention, publicly exhì' 
bited in 1851, recognised by the Admiralty and the Board of Orcbance, 
and generally accepted by ali the leading machinìsts of tbe kìngdonoy 
iras brongbt before the notice of the LegisUtnre. Thanks, howeyer, tó 
the Select Committee of the House of Lords, and to the personal interest 
shown in the subject by Lord Hardinge, Earl GranyilJe, and other peers^ 
the blunder which was well-nigh being oommitted wìll now, we trust, 
for ali practical purposes, be ayoided. Mr. Whitworth, when examìned 
before the committee, produced and ezplained his Heasuring Machine ; 
and so satisfactory was his evìdenoe, that the Committee carne to the 
decision of recommending that his standard yard mdasure, oonstrueted 
of the same length as tlùÉtt of the Eoyal Commìsaion, be le^ilized as the 
' secondary standard,' for comparison with locai standards of measure 
ihroughout the country, and that his standard foot and inch bave the 
same sanction attached to them. 

^* To those who bave paid any attention to the state of industry in 
England, it is unnecessary to -poiai ont the immense adyantage which 
we possess in the extraordinary finish which, in mechanics especially, 
we impart to our workmanship. This arises from the attention which 
has been paid to two objects — one the formation of a iacue phme, the 
other the power of measurement, carried to a point as near as possible 
to perfection. There was a tìme when in the machine shops through- 
out the country *the big iuch,' Hhe middling inch,' and *the little 
inch ' were ali recognised, and even stili there are important branche» 
of manufacture — such as, for example» the gun trade, in which th» 
ga^ges used hardly deserve the name. To l^alize, therefore, the 
best standards of measure that can be obtained, is an object of 
national importance ; and we rejoice that even at the elevenUi 
hour steps bave been taken to avoid in this respect a serious legislative 
blunder." 

SCIENCE AKD THE OCVEEinfEITT. 

We quote from the Athe7ia!ìm,y No. 1446, the following stringent 
remarks upon the unbecoming conduct of the Brìtish GoTenunent, with 
regard to their Grant to the Koyal Society : — 

<* We had occasion last week (July 7), to comment on the miserable 
allowance doled out to men of science and literature by the Government 
of this wealthy country, with refereuce to the distribntion of pensions- 
out of 1200^. annually granted by Farliament for the reward of distin» 
guished services. Another, and if possible a more flagrant case of the- 
disr^gard by Government of the clauus of science has recently come to 
our knowledge. In 1849, the Earl of Bosse, then Ptesident of th^- 
Boyal Society, recelved a letter from Lord John Bussell informing bim 
that it was the intention of Her Majesty's Govemmeut to place lOOOi^. 
at the disposai of the Fresident and Council of the Boyal Society, for 
the promotion of science. Of oourse, no specific pledge oould be gìven 
that this sum would be granted annually, yet there was every reason to- 
kope, and indeed believe, that the grant would be continued. Accorda 
iDgly, the Council of the Boyal Society unanimouBly agreed to accept the^ 
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liberal offer of Goremineiit, and a large Committèe, oonBlsting of ali 
the members of Coancil, and the most eminent scientific men, was 
apx)omted to con^der and report npon the beat mode of applying the 
grani. After seyeial meetings, it was recommended : — First, and 
chieflj, that the grant be awarded in aid of private indiyìdnal scientifie 
investiq^tion. Secondlj, in aid of the calcrdation and scientific rednis* 
tion of masaes of aocnmidated obeervations. Thirdly, in aid of astrono^ 
sùeal, meteorological, and other obserrations, which may be assisted 
by the puri^iase and employment of new instraments. Fourthlj, and 
«nbordinately to the purposes abore named, in aid of such other scien- 
tific objects as may from time to time appear to be of sofficient interest, 
although not comingnnder any of the foregoing heads. In accordance 
with these judidons recommendations, the Grants for the years 1850, 
Sly 52, 53, and 54 bave been diatrìbuted to the great benefit of sdenoe. 
Among the eminent persona whose scientific inyestigations bave been 
promated by grants from this fnnd may be mentioned, Professor Ow^en, 
Colonel Sabine, Professor Stokes, the Astronomer Boyal, Dr. Oarpenter, 
Professar Hopldns, Mr. Homer, Professor Miller, Dr. Tyndall (who at 
bis Lectnres before the Boyal Society and the BoyaJ Institution, acknow- 
ledged how greatly he was indebted to this grant for enabling him to 
pnrchase foréign iDstraments essential for bis inyestigations), Mr. 
finxle^-, and Mr. De la Kae« These names alone are snfiicient gnaran- 
tees that the money has been applied to the best objects ; and we bave 
reaaon to taow that in many instances experìments bave been made 
vhìch bave prodnoed resnlts productive of snch national adrantages as 
will in a commercial point of view alone repay the snm expended over 
and over again. We particnlarly allude to the important experìments 
by Messrs. Fairbaim, Hodgkinson, and Hopkins, on the strength of 
materìals nsed in engineering works, which bare been and are carried 
on by those gentlemen withont farther cost than the mere expense of 
the machinery and raw materìals. It wiU scarcely be credited, that 
GK>Temment, while calling into reqnisìtion the gratoitous services of the 
Fellows of the Boyal Society for the benefit of the nation, has refnsed 
to contìnne this year the grant of 10002. Apart ft>om the blow to 
«denee which this refasal strìkes, is it wìse policy to declare in the face 
of nations that Bngland, with ber Tast resources, is yet so strìcken by 
the war that she ean no longer devote 10002. a-year to the promotion 
of science ? This^ indeed, will be news for the Czar, wbo, with a defi- 
«ient excheqner, continnes to endow bis famons Metropolitan Academy 
of Sdences. We hold that the withdrawal of this grant is as nnjost as 
it is impolitie. Government has never been backward in reqnesting 
adentific aid from the Boyal Sodety. A few months onlybare elapsed 
sìnee it called npon the Sodety to give their opinion as to what are the 
great meteorological desiderata wiÀ reference to a Government depart- 
ment for meteori^ogy, which it was proposed to establìsh for the advan- 
tage of navigation. This reqnest was ùnmediately responded to. 
Circolars were addressed to eminent meteorologists and men of science 
at home and abroad ; and, after long and laborìoas deliberatioDS, a 
Tolnminous report was drawn np and transmitted to Government. AH 
this time and labonr was, be it remembered, ffiven gratuitoiMily, by 
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men wlio are not the beat able to make a present of theìr time aad 
yaluable knowledge. It is scarcely creditable to tbe State that such 
Bervìces should be rewarded by the vithdrawal of the annaal grant." 

The grant to the Eoyal S<3ciety was, howerer, renewed ; bnt not 
ontil the meanness uid ignorance of the Government had been exposed 
and unsparingly condemned by nearly every public journal in the 
empire. It is this scandalous neglect of Science aod ita appliancea (of 
which eyery other European Goyemment yigilantly profite) that haa 
reduced our national resources in the conduct of the war to an almost 
degraded position. — ^Ed. Year-Booh of Facts, 

PLATO' S SURVET OF THE SCIBKCES. 

The Master of Trinity College, the Rey. Dr. Whewell, hasread to th« 
Cambridge Philosophical Society a paper on ** Plato's Survey of the 
Sciences/' contained in the Seventh Book of the Bepublic. Flato, like 
Francis Bacon, took a review of the sciences of his time ; and, like him, 
complained how little attention was giyen to the philosophy which they 
ìnyolyed. The sciences which Plato enumerates are arìthmetic and 
piane geometry, treated as collections of abstract and permanent truths ; 
solid geometry, which he notes as deficient in his time, although, in. 
^t, he and his school were in possession of the doctrine of the fiye 
regular solids ; astronomy, in which he demands a acience which shoiild 
be eleyated aboye the mere knowledge of phenomena. The yisible 
appearance of the heayens only suggests problema with which astronomy 
deals, as beautiful geometrical diagrama do not proye, but only auggeet, 
geometrical propositions. Finally, Flato notices the subject of hanno- 
nics, in which he required a science which shall deal with truths more 
ezact than the ear can establish ; as in astronomy, he requires truths 
more exact than the eye can assure uà of. It was remarked alao, that 
such requirements had led to the progresa of acience in general, and 
such inquiries and discoyeriea as those of Eepler in particular. 

POLAniTT OF niAMAaiTETIO BODIBS. 

Pbofessor Tyndall has communicated to the British Association anr 
** Experimental Demonstration of the Folarity of Diamagnetic Bodies." 
The author referred to the Bakerian Lecture of the past year, 1855, 
as proying that a bar of bismuth freely suapended within a spirai of 
oopper wire, excited by a current passing tbìrough that wire and acted 
upon by eztemal magnete, could be attracted and repelled with the 
same certainty as, though with a far less energy than, a bar of iron,-— 
the senso of Uie deflectiou, which indicated the polarity of the diamìag- 
netic bismuth bar, being always opposed to the deflection of the iroa 
bar under the same circumstances. The experiments now deacribed 
formed the complement, so to speak, of those deacribed in the lecture: 
referred to. In the latter case the bismuth bar was deflected by 
magnets, but as the action is mutuai, it is to be ezpected that the 
magnete, if properly arranged, could be deflected bj llie diamagnetic 
bars. An experiment of this nature has already been made by Pro- 
fessor Weber, of Gottingen, but the resulta obtained by this dis* 
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tingnished experìmenter hare noi commanded general conTietioii ; they- 
have been denìed and criticised by Matteucci and others. 

Professor Tyndali has to thank M. Weber for the pian of an instm- 
ment, constructed by M. Leyser, of Leipsic, whìch has enabled him to 
remove the last trace of doubt firom thìs important qnestion. The in* 
stniment consista essentially of two upright spìrals of copper wire abont 
eighteen inches long, fastened to a stout slab of wood, endosed on ali 
sides doring the time of experìment, and so fixed into solid masonry 
akAt the spirals were vertical. Above the spìrals ìs a wooden wheel 
with a grooved circumference ; below the spirals there is a similar 
wheel ; an endless strìng passes tìghtly round both wheels, and to thia. 
string were attached two cylinders of the diamagnetic body to be ex- 
amined. By tnming the lower wheel by a suitable key, the cylinders 
may be moved np and down within the spirals. Two steel bar mag- 
nets are arranged to an astatic system, connected together by a rigid 
brass junction, and suspended so that both magnets are in the same 
hoiizontal piane. It is so arranged that these two magnets bave the 
two spirals between them, and bave their polca opposite to the centre 
of the spirals. When, therefore, a cnrrent is sent through the spirals, 
it exerts no more action on the magnets than the centre or nentral 
point of a magnet would do. Supposing the bara within the spirals to 
be also perfectly centrai, they also present their nentral points to the 
magnetic polo, and hence exert no action npon it. But if the key be 
tomed so as to brìng the two enda of the diamagnetic bara to act npon 
the suspended magnets, if the bars be polar, the magnitudo and nature 
of their polarity will be indicated by the consequent deflection of the 
magnets. The index by which the deflection of the magnets ìs obaerred 
is a ray of light reflected from a mirror attached to the magnets ; and, 
as the length of this ray may be varied at pleasure, the sensibìlity of 
the instrument may be indeflnitely increased. When cylinders of bis- 
muth are submitted to experiment» a rery marked dàlection is prò* 
duced, indicating a polarity on the part of àie bismuth oppoaed to the 
polarity of iron. 

This is the result already obtaìned by M. Weber ; but against ì% it 
has been urged that the deflection is due to induced currents exdted in 
the metallic cylinders during their motion within the spirals. To this 
objection Professor Tyndali replied as foUows : — ^first, the deflection. 
INToduced was Apermanent deflection, which could not be the case if it 
were due to the momentary currents of induction ; — seoondly, if due to 
induction, copper ought to show the effect far more energetìcally than. 
bismuth, for its conducting power ; consequently, the iàcility with 
which such currents are produced ìs, at least, fifby times greater than 
that of bismuth. But with cylinders of copper no sensible deflection 
was produced ; — thirdly, two prisma of the heavy glass with which. 
Mr. Faraday discorered the diamagnetic force, and produced the rotatioxi 
of the piane of polarization of a lumìnoua ray, were substituted for tha 
metallic cylinders ; and, although the action was far less energetic, it 
was equaUy certain as in the case of bismuth, and indicated the same 
polarìty. The formation of induced currents is wholly out of tha 
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gaestion bere, for tlie sabsta&ce ìb an insolator. The experimeata, 
therefore, remoTe the last remamìng doabt from the iKMition tfaat 
diamagnetic bodies under magnetic excìtement possess a polarìty whìch 
ÌB the rcYerse of that poBsessed by magnetic oneB. Profeasor TjmdaU, 
in referiing to bla labonrs on this sobject» and to the beautiful and 
oosily apparatns by which theee reanlts have been obtained, obeerved 
that it waa the f unds placed at his disposai by the Gouncil of the Boyal 
Society, which enabled him to obtain these resalts ; and this may he 
taken as an example of the manner in which the annual Gbyenunent 
grant is applìed to the promotion of scientific reaearch and discoyexy. — 
Athenceum, No. 1467. 

OV THX HXAT PBODUOSD BT THE IVFLVBHOE OF THX MAaSEX UPOV 
BODIES IN MOTION. BT X. LEOH FOUOÀUIT. 

Ih 1824, Arago obeeryed the remarkable £>ct of the attraetion of the 
EDBgnetic needle by conducting bodies in motion. This phenomenon 
appeared yery singidar, and remained withont erplanation nntìl Fara* 
day announoed the important discoyery of cnirents of indnctioB. It 
was then proyed, that in Arago's ezperiments the motion gaye rise to 
correntSy whìch, by reacting npon the magnet, tended to assodate it 
with the moyeable body, and draw it in the same direction. It may be 
said, in general terme, that the magnet and the conducting body tend 
towards a state of relatiye repose by a mutuai influence. 

If, notwithstanding this influence, the motion continue, a certain 
amount of force must be constantly fumished, the moyeable part be, as 
it were, pressed by a break ; and this force necessarìly produces a 
dynamic effect» which, accordmg to the new doctrìnesy I haye thought 
must be found in beat. 

We arrìye at the same consequence by taking into oonsideration the 
cnzrents of induction whìch succeed one another in the interior of the 
body in motion ; but an idea of the quantity of beat produced oould 
only be aoquìred wìth great difficulty by tius mode of regarding the 
affiur ; whilst» by considering this beat as due to a transformation of 
force, it appeared certain to me that a sensibleeleyation of temperature 
would be easily produced in a dedsiye experìment. Haying ready to 
my band ali the elements necessary for a prompt yerification, I prò- 
oeeded to ita execution iu the foUowing manner. 

Between the poles of a strong electro-magnet I partìally introduoed 
the adid of reyolution belonging to the apparatus which I haye 
called a QyroscopCy* and which was preyiously employed in expeii- 
mente of a yery diìferent nature. This solid is a ring of bronze oon- 
nected by a toothed pinion wìth an apparatus of wbeels, by the action 
of which, wben turned by the band, it may reyolye wìth a rapìdity of 
IfiO or 200 tums in a second. To render the action of the magnet m<«e 
cffiectiye, two pieces of soft ìron added to the helices prolonged the mag- 
netic pelea, and concentrated them in the yicinity of the reyolying body. 

Wben the apparatua ia going wìth the greateat rapidity the cunent 
of six Bunaen'a couples, passed into the electro-magnet, stopa the 
moyement in a few seconds, as thougb an inyisible break bad been 
* Descrìbed in the TearSooh qfFact», 1866, page 145. 
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applìed to the moring body ; this is Arago's experiment, as devdoped 
by Faraday. Bat if the handle be then poshed on, so as to restore to 
the apparatila the movement which it has loat, the resistance experi- 
enced requirea the application of a oertain amount of force, the 
eqmvalent of which reappears and accnmidatea in beat in the interior 
of the revolving body. 

By means of a thérmometer inserted in the mass ire may foUow the 
graduai eleration of t^nperature. Having, for example, taken the 
apparatos at the sorrounding temperature of 60*^*8 P., I saw the 
thérmometer rise saooeonvely to 68% 77% 86% and 93'''2 F. ; bat the 
phenomenon had preTÌonsly become snfficìently dereloped to render the 
employment of the thérmometer nnnecessary, as the beat prodneedhad 
become aeosible by the band. 

If the experiment appears wor&y of interest, it wonld be easy to 
arrangean apparatos to reproduoe and exaggerate this phenomenon. 
There is no donbt that by means of a machine properly constmcted, 
and composed only of permanent magnete, high temperatnres might be 
produced, so as to place before the eyes of the public assembled in 
lectnre rooms a curìons example of the conversion of force into beat. — 
CfomjaU8 Renditi, Sept. ; PhUoaophical Magaaine, No. 68. 

ATTRAonoK OY voimTAnrs. 

Thb Astronomer Boyal has communicated to the Boyal Society a 
paper on the ''Computation of the Effect of the Attraction of 
Mountain-masses, as dìsturbing the apparent astronomical latitude of 
stations in Qeodetie Sunreys." 

The anthor oommenoes with remarking that hia surprise had been 
exdted by the resolt obtained by Archdeacon Pratt, namely, that the 
compnted attraction of the elevated country north-east of India con- 
siderably exoeeds the disturbance which it was sought to explain. Bnt 
on oonsideration, the author perceived that this resolt might bare been 
anticipated, on the extensiyely receiTed sopposition that the interior of 
the earth is a dense fluid or semi-fluid (which, for conyenience, he calls 
lava), and that the exterìor crost floats upon it. For, he remarks, 
this crost cannot be sopposed at any part to be rery high upwards (as 
in moontains), at least to any great horizontal extent, uiiless there is a 
correeponding projection downwards into the laya. Upon making a 
nomerìoal calculation, eyen with the crost one hundred miles thick, it 
was shewn that there would be soch a tendency of the table-land to 
craek and sink in the middle as no cohesion of rocks can resist. He 
conceiyes that the state of the ground may be properly illustrated by a 
raft of timber floating on water : if one piece of timber projects bigher 
into air than the others, we are certain that it also projects lower into 
water than the others. Assuming this as established, then it is eyident 
that the horizontal attraction of a mountain mass on a point at a con- 
siderable distance is nearly eyanescent^ becaose the increase of attrac- 
tion of the part which is aboye the general leyel is sensibly neutralized 
by the defidency of attraction below it where the lighter crust displaces 
the heayier laya. In like manner, the horizontal attraction of a ship 
or other floating body is nothing. But the horizontal attraction upon a 
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near poìnt on the earih^s sniface wìll not vamah, beeanse the mountain 
whicb produces the i>08itiye attraction is nearer than the laya-die^ìace* 
ment which produces the negatiye attraction : even here, howeyer, the 
efficient disturbing attraction will bemuch lessthan that compntéd by 
coneddering the dimensiona of the mountain only. 

CORKBOTIOir OF COKPASS XSBOBfl. 

The difficulty hitherto ezperìenced with the compass in iron ships 
has been succesisfnlly remored by a discovery of Mr. J. K. Hyde, of 
the Cumberland Iron Works, Bristol, who has been for the lasttenyean 
engaged in the investigation of this important snbject. There is trading 
between Liverpool and Bristol a screw-steamer called the AthUte, built 
by Messrs. J. M. Hyde and Co., having no practical erxor in the 
compass, and therefore requiring no permanent magnets for oorrection. 
This desideratum has been accomplisÌLed in theconstmctionof the ship, 
the arrangement being such that the compass is placed in a neutnl 
position, where the magnetism of the iron in the after end of the ship 
is balanced. If this information be correct, then Hr. Hyde Yak 
aooomplished an improvement, the importanoe of which it would be 
difficultto OYer-rate, The numerous and lamentable errors said to 
bave occurred through oompass errors is a suffident reason why this 
discovery should be thoroughly inyestigated for the benefit of that large 
and increasìng interest, iron shipping. 


DEOIKAL OOMPASS CARD. 

The Mariners* Compass-needle haying of late years reoeired great 
improvements, Mr. James M. Share, Master B.N., is of ojànion that 
it is high time the Card, as at present arranged, Àonld take its place 
by the side of such things as are superseded by others better adapted 
to the adyancing spirit of the times. He therefore ventures to make 
an attempt to innovate on an old custom, by snggesting the sabati- 
tution of a oompass-card oontaining thirty>six points of ten degreeft 
each — eyery degree being one-tenth of a point. 

By the use of this card the mariner will avoid the eonstantly re- 
curring trouble of tuming degrees into points, and vice versa. 

The ship's course haying been worked out in degrees, the deyìation 
and locai attraction haye but to be applied to adapt it to the decimai 
steering card, thus rendering the *^ trayerse taUe for points" no longer 
necessary to those steering by it ; the course N. 35° E. being the aame 
as '* north three and a-haif points east," &c. The same remjurk 
applies also to astronomical bearings, azimuths, amplitudes, &c. 

Should the decimai card be adopted, the old-&shioned method of 
'*boxing the compass," which takes young people so long to become 
familiar with, will be entirely superseded ; and the sooner such method 
becomes obsolete, the better it will be for the interesta of the mariner ; 
for, together with other adyantages, the tedious operation of a '* day's 
work" will be diyested of haJf the usuai trouble. 

When giying a course to the ^^quarter-maater," or ''manatthe 
wheel," no mistake, so liable to be the case at present, can well ooenr ; 
it will merely be necessary to direct him to steer, for instance, ** nortb 
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£▼6 poinis east," or more brìefly» *' north fìve east," '^sonth bìx west," 
^., &c. 

Mr. Bliare reooUects an instance of a Tessei steering N.W. by N. ^ N., 
instead of W. by N. i N, during thick weather in the Bristol Cbaunel, 
thus nmiÙDg into danger £rom tbe similarity of sound between the 
courses alluded to. 

The practical application of the decimai card wonld not materìally 
afiEect the charts previously pnblished, which coxdd bave prìnted com- 
passes Gontaining thirty-six points pasted over the others. Such might 
be sapplied by any chart-seller. — Proceedings of the Moyal Society. 


OV THE LUMIKOUS COAT OT THE INDUOTION SPARKS OF BUHKKOBPV'S 

APPABATUS. BY T. DU UONCEL. 

Whek examining these sparks in the dark, the author obsenred that 
they are surround^ with a greenish-yellow laminons coat, the thick- 
ness and fornx of which varies according to the strength of the current, 
and the nature of the irìxea forming the i>oles ; when the sparks are 
noi Tery long, howeTer, the luminous coat is almost always of an otbI , 
form. It appears to belong prìncipally to the negative pole, and is of 
a reddish colour on the side of this pole. It is remarkably intense» 
and resembles a flame when the poles are moistened with an essential 
Oli, and its connexion with the negatiye pole is also then Tery distinct. 

If the wires of the pole (which should be rather thick) be placed 
about fiye miUimetres apart, and the interrening space be blown upon 
rather strongly with a bellows, the greenish-yellow atmosphere is seen 
io be drawn towards the opposite side, where it forms a largo flame of 
a TÌolet colour. It may aìso be blown along the wires of the pole, and 
it is then seen to be furrowed by a nnmber of Tery sinuous, more or 
less white jets of fire, which are usually disposed in strata. The violet 
light appears to be cìrcumscribed by two bundles of TÌolet rays, which 
rise £rom the points of the poles and unite in irregular curTes, like 
thoee of a flame driTen by the wind. The true spark does not appear 
to be afiected by the current of air. — Compita Mendus^ Feb. 5, 1855 ; 
PhUosophieai if agassine, No. 62. 


BATE AT WHIOH WAYES TRATBL. 

A PAPEB has been read by Professor Bache, before the American 
Scientific Assooiation, stating, that at nino o'clock on the momiog of 
the 23rd of December, 1854, an earthquake occurred at Simoda, on the: 
island of Niphon, Japan, and occasioned the wreck of the Russian 
frigate Diana^ which was then in port. The harbour was first emptied 
of water, and then came in an enormous waTO, which agaia receded 
and left the harbour dry. This occurred soTeral times. The United 
States has self-actiug tide-gauges at San Francisco and at San Diego» 
which record the rìse of the tide upon cylinders tumed by clocks ; and 
at San Francisco, 4800 miles from the scene of the earthquake, the 
first waTe arrÌTed twelTO hours and sixteen minutes after it had receded 
from the harbour of Simoda. It had travelled across the broad bosom 
of the Pacific Ocean at the rate of sìx miles and a-half a minute, and 
arrÌTed safely on the shores of California, to astonish the scientific 
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obserrers ot the Ooaat-SuTveying Expeditdon. The first ware, or rìfflUg 
of the waters, at San FraDcisco, was seven-tenths of a foot in height, 
and lasted for about half an honr. It was followed by a series of seTen 
other waves of less magnitnde, at intervals of an honr eaeh. At San 
Diego similar phenomena were observed, àlthongh, on account of the 
greater distance from Simoda (400 miles greater than to San Francisco), 
the wayes did not arrive so soon, and were not qxdte as high. — Boston 
Atlas. _^___ 

HTDBOLOGT OY THB BBITI8H ISLES. 

In coUecting materials for the Hydrology of the British Isles, in con- 
nesdon with Mr. Eeith Johnston, for the second edition of his Pkpsical 
Atlas, the author has obtained, &om published and unpnblished 
flonrces, npwards of one hnndred reoords of Bain Stations and Tempera- 
ture. These amonnts were marked down in iheir respectiye positions 
on the map of Brìtain, and this map was colonred with light and dark 
shades according as the amonnt of rain-fall was small or largo in the 
locality. The map exhìbited showed, in the first place, what had 
been already done^ and what parte of the country yet remained to be 
filled np by observation and registration. A considerable portion ei 
the snrfaee of Britain and Ireland was obeerved to be dotted wìth 
fignres, bnt a largo part of Wales and the north-west coast of Sootland 
were deficient. If we take three wa^ing lines along the map of Ghreat 
Britain, we shall meet with three gradations of rain-fall. The line 
■along the east coast, and penetratingsome wayinto the interior, marks 
ont the region of least deposition. On the whole eastem side of Eng- 
land, &om Eent and Snrrey, and Oxford, north to York, the average 
annnal fall of rain is 23 to 24 inches. From Dnrham, north into Scot- 
land, the meanficill is 27 inches ; thongh in some localities, as Mid-Lothiaa 
and Horayshire, the rain-fiskll is from 24 to 25 inches. The mean annual 
rain fall of the whole eastem half of Great Britain is 27 inches. If we take 
A middle line, which includes the mountain range that traverses England 
from sonth to north, and extends throngh the centre and west of Scot- 
land, we find that here is the greatest amonnt of deposition. In the 
mountains of Cumberland and Westmoreland, from 50 to 140 inches of 
rain fall annnally. Sonth of this range thronghont England, from 36 
to 46 inches are depoaited. In Scotlaiid, firom the Lowther Hills to 
the month of the Clyde, from 47 to 50 inches. A third line embraces 
the west coast near the leve, ot the sea. At Land^s End, the annnài 
fall is 42 inches, in Exmoor, 56 inches. As we proceed fiirther north, 
the mean fall decreases to 38 and 35 inches. Taking the western half 
of Britain, inclnding the mountain regions, the annual mean of the rain 
stations is 45*5 inches ; but considering that there is a deficiency of 
data for the elevated regions of Wales and the north-west of Scotland, 
And a preponderance of coast stations where the fall of rain is moderate» 
we may suppose that the actual fall for the western half of Britain is 
ftt least 5 or 10 inches more than this average ; that is, from 50 to 55 
inches. We thus see that the mountain regions of Britain, by theìr 
superior elevations, compared with the ralleys and plains, &nà by 
the consequent diminution of their surface temperature, become the 
condensers of the moisture of the warm and moist southerly winds. 
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From ihe interesting data of Mr. Miller of the Lake districi of England, 
it 18 also demonstrated that the greatest amoont of depositiou takes 
place at an elevation of 1900 feet; and aboye this, the £aXl of rain 
rajHdly dimìnisheB. 

In Ireland the greatest amoimt of rain-£BkIl occurs on the sonth-west 
eoafit, 59 ìnches &Uing in the vicinity of ita highest range of moun- 
tains. In the low lylng centrai pUùn of Ireland the annual fall ìb 23 
and 24 inches ; while on the mountain rangea of the north-east [and 
Bonth-east from 30 to 37 inches fall. 

If we divìde the year into three perìods of fonr months each, begin* 
ning the winter i)eriod with November, we shall find that most rain 
falls in the snmmer and winter months, and least in spring. This is 
fhown in the followlng tabular view : — 


Penzance, Comwal] . . 

Keswìck 

Gbwgow 

Gilmourton, Lanarkahire 
Glencorse, JPentlands 

London 

Boston 

York 


Spring. 

Sonuner. 

Winter. 

Inches. 

Inches. 

Inches. 

12-2 

13-6 

17-4 

160 

240 

19-9 

8-3 

9*8 

15-5 

11-6 

17-3 

18-8 

10-2 

14-3 

11-6 

6-7 

9-2 

8-9 

72 

9-4 

6-5 

7-3 

10-0 

9-9 


On the east coast there are dnring the year 165 days on which rain falls ; 
on the west coast there are 212 days on which rain falls. The greatest 
depth of rain noted to bare fallen in twenty-four hours, is from IJ to 
2i inches. At Kendal, in 1792, 4^ inches fell. Oor longest con> 
tinued rains nsnally begin on the soutìi and west of Great Britain, and 
proceed northwards. This occnrs when an easterly and sonth-west cnr- 
rent both prevail in the atmosphere. In these cases it sometimestakes 
seyeral days before the dry east wind becomes saturated with moisture, 
and rain begins to fall on the eastem coasts. Hence the popnlar idea 
that our greatest rains come from the east ; whereas, in reality, ali the 
deposited moisture comes with the sontherly cnrrent, and the cold east 
wind acts merely as the condensìng agent. — Proceedings of the Royal 
Phytical Society, ^, 

XmXV HEIQHT OF THB ATLAVTIO AND PACITIO OOEAVS THE SAXS. 

The Panama Star says : — ** On the anthority of Oolonel Lloyd and 
Captain Falmar, who in 1827, by order of Boliyar, made a series of 
leyels from Panama to Chagres, ìt has been very generally believed that 
there existed a diiSference of mean level between the Atlantic and 
Pacific Oceans, and many ingenlous theories bave been derised to 
acconnt for this (supposed) f&ct, and elaborate dednctions in favonr and 
against the practicability of a ship canal bave been drawn therefrom. 
The difference of the mean heights of the two oceans was stated to be 
3*52 feet, the Pacific at Panama being that much higher than the At- 
lantic at Chagres. It has been lately decided by Colonel Totten, after 


110 TEAB-BOOK OF VA0T8. 

a serìes of eaiefol tidal obBeiTatioiis taken bere and in Aspiniràll (Nary 
Bay), and coxmected by accurate levels along the line of railroad, ihat 
the mean height of the two Oceans ìb exactly the same ; althongh, owìng 
to the difference in the rise of tide at both places, there are of conne 
times -rhen one of the oceans is higher or lower than the other ; bnt 
their mean leve!, that is to say, their heights at half-tide, is now 
prored to be exactly the same. There is no doubt that Golonel Lloyd's 
error arose from imperfection in bis instroments, and the difficnlty he la- 
bonred under in taking a largo nnmber of observationS| in whidi mìs* 
takes are pecnliarly liable to occur.'* 

BELATITS LBYKL8 09 THB RED 8BA AND ICBDITBBBABBAN. 

Thb French engineers, at the beginning of the present centnry, 
carne to the conclusion that the Bed Sea was about 30 feet above the 
Mediterranean ; but the observations of Mr. Robert Stephenson, the 
English engineer, at Suez ; of M. Negrotti, the Austrìan, at l^eh, 
near the ancient Pelusium ; and the levellings of Messrs. Talabat, Bour- 
daloue, and their assistants, between the two seas ; bave proved that 
the low-water mark of ordinary iides at Suez and Tineh is yery nearly 
on the same levels ; the difference being) that at Suez it is rather more 
than one inch lower. — LtwMj/rd Hirnveri Proceedings of the Royal 
Society^ 1865. . 

AB UPRISB IB THB SOUTH "SEA ISLABDS. 

Mr. Botlb, missionary at Aitutaki, in the South Sea Island, de- 
scribes a dreadful hurricane which took place on that island on the 6th 
February, 1854. He states *Hhat the physical aspect of the lagoon, 
inside the distant reef of the island, is completely changed by the hur- 
ricane ; so much so that he is inclined to suspect that some Yolcanic 
violence was at work. Some ten miles of new beach are raised up, com- 
posed of coiai, rock, sea shell, and rough sand, where before there was 
nothing but deep water." 

UNGERTAIBTT OF PRBSBRYING RBOORDS IB WALLS OR FOUBDATIOBS 

OF BUILDIBOS. 

It is a common practice to place the ooins of the time, newspapera, 
and other documents or records in sealed ressels, under the foundation 
stones, or in some marked situation in the walls of new public or other- 
wise important buildings. At a meeting of the American Philosophical 
Society in Aprii last, ìh:, Boyé stated that, ** On recently opening the 
oomer-stone of the present High School building of this city (Phila- 
delphia), erected fifteen and a half years ago, in order to deposit ita 
contents in the new building about to be erected, the papers, coins, &c. 
which had been deposited in a sealed glass jar, were found to be in a 
perfectly decayed and corroded oondition, and saturated with water. 
Dr. Boyé stated, that, after a carefal examination, he is satisfied that 
the water must haye got in &om the outside by ìnfiltration, first 
ihrough the mortar into the cayity, and afterwards from this through 
the sealing-wax, with which the gh^ss-stopper was secured. The 
comer-stone oonsisted of a block of blue marble, in which a rectangular 
excayation had been ìnade, which was closed at the top by a marble 
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alab sunk down iato the stone and seenred by common mortar. Thè 
lime nsed appean to have acted npon and corroded the sealing-wax* 
The oorroaion of the coins ìs ascrìbed to the salphor in the glue or 
sizing in the paper. — Proeeedings of the American PhUoìophieal S<h 

OBJSOT OF SÀLt IN THB SEA. 

As a lecent Meeting of the Ganadian Institute, a yery interestiog 
paper was read by Professor Ghapman, of University College, Toronto, 
on the '* Object of the Salt Gondition of the Sea." Professor Chapman 
began by assomìng that the sea was created salt from the beglnning, 
and for some benefioent purpose ; and then proceeded to disouss thd 
views hitherto advanced in elucidation of this objeot. The suggestion, 
that the sea is salt in order to preservo it in a state of purìty, was con- 
sidered to be nntenable for several reasons ; mainly, however, from the 
iaot» that organic impnrities when diffused thiongh a vast body of 
moving water, whether firesh or salt, become altogether, and very 
xapidly lost ; so mneh so, indeed, as apparently to have called forth a 
i^ieeial agency to arrest the total annihilation of organized matter in its 
final osciUation between the organic and inorganic worlds. The author 
alladed to the conntlesa hosts of microscopie creatnres which swarm in 
most waters» and whose prindpal f anction has been ably snrmised by 
the great anatomist, Professor Owen, to be that of feeding npon, and 
thns restoring to the living chaLo, the almost nnorganized matter dif- 
fofled throogh their Tazious zones of habitation. These creatnres prey* 
ìng npon one another, and being preyed npon by others in their tam, 
the cìrcnlation of organic matter is kept up, and carried through its 
appointed ronnds. If we do not adopt this view, we must at least 
look npon the lufusorìa, the Fonuninifera» and many of the higher 
^rpes, as scavenger agente appointed to prevent an nndue accnmulation 
àS. decaying matter; and thus, as before, the salt condition of the sea 
does not beioome a necessity. It was shown also, that, nnder many ^* 
comstances, the amount of saline matter in the sea is not snffident to 
anest decomposition. Other snggestions, to the effect that the sea is 
salt in order to render it of greater density, and by lowering its freez- 
ing-point to preserve it from congelation to within a shorter distance of 
the poles, were tiien disoussed in their more prominent relations. The 
vaine of these snggestions in a secondary point of view was fuUy 
admitted, but shown, at the saune timo, to be scarcely adequate to meet 
the entiró solution of so vast and grand a problem as that which is 
manìfestly involved in the salt condition of the sea. The freeùng- 
point of sea water, for instance, ia only 3^° F. lower than that of fresh 
-water ; and henoe with the present distribntion of land and sea — and 
stili Idss, pxobably, with that which obtained in former geological 
epocha — ^no very important effects would have resnlted had the ocean 
been firesh instead of salt. So fieu: as regards the habitable portìons of 
the world, the present differenoe wonld be uezt to nothing. Professor 
Ohapnum here snbmitted to the Institute a suggestion which he 
belleved to be originai, in reference to the qnestìon nnder discnssion. 
He considered the salt condition of the sea as mainly intended to regu» 
late evaporiUion, and to prevent an nndue excess. of that phenomenon 
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under the influenoe of any disturbìng canses tiiat might trom tìme to 
tìme arise. It is well known that under the same atmospheric pressure 
di£ferent liquìds bare yery different boìling-pointe ; in like manner, 
saturated solutions evaporate more alowly ihan weak ones, and theee 
latter more slowly agaìn than pure water. In sea water we bave on aa 
average about 3^ per cent, of solid matter, of wbicb about 2 '6 consìsts 
of cbloride of sodium or common salt. Tbe resolts of certain experì- 
ments by tbe author in reference to evaporation on wei^ed qnantitìes 
of ordinazy rain> water, and water holding in solution 2*6 per oent. 
of salt, were then given. The exoess of loss of the rain-water over the 
water of tbe salt solution was, for the first twenty-four hours, 0*54 per 
cent. ; at the dose of forty-eigbt hours, 1 '04 per cent. ; after seventy- 
two bours, 1 *46 per cent., aud so on, always in an increasing ratio ; 
the experìments in each case being canìed on for six days. 

Here, then, we bave a self-adjustingphenomenon, one of those admi- 
rable oontriyances in the balanoe of forces, whieh an attentive study of 
nature reveals to us in erery direction. If, other conditions being equal, 
any temporary cause render tbe amount of saline matter in the aea 
above its normal yalue, evaporation goes on the more and more slowly ; 
aud, on the other band, if tbifi value be depredated by the addition of 
fresh water in nndue exoess, the e7ai>orating power ìb the more and 
more increased — ^tbua aiding time, in either instanoe, to restore the 
balanoe. In conduaion, the author pointed out that the consideration 
of tbis prìnciple might fdied some furibber Hght on the geogiapbical dis- 
tribution of fresh and salt water lakes on tbe present suz&oe of the 
globe. — Philosophical Magcusi/ne^ No. 58. 

BBXABKABLB BBAZILIAH DIAKOSD. 

Thb largest and finest Diamond which has yet been found in Brasil 
has been imported into Bevin, and has obtained thename of the " Star 
of tbe South." In its rough state it weighs 807*02 grains, or 254^ 
carats. When cut, it will be reduced to about 127 carata, but will 
then exceed the Éoh-i-noor in size. Independently of ita magni- 
tude, it possesses much scientific interest from the regularìty of ita 
crystalline forma, and the indications it afforda of the mode in which 
the diamond occura. The general form of the '' Star of the South" is 
a rhomboidal dodecahedron, having eaob of ita faces berelled by a face 
set on Tery obUquely, so that it has in ali 24 fuses. On one of its 
iacea tbere ia a pretty deep cavity, obviously produoed by an ootahedxal 
eryatal which baa been implanted in it. The interior of thia caTity, 
when examìned with a lena, abowa octahedral atri», and it cannot tbere* 
foro be doubted that the eryatal which baa left ita trace was a diamond. 
On tbe posterìor face of the eryatal tbere are two other cavitieB of lesa 
depth tiao abowing atrisa, and one of them eyen exbibita traces of three 
or four different ciystals. On the aame aide of the ciystal tbere ia a 
fiat part wbere tbe deayage appeara, and which M. Dufirenoy oonsiden 
to be a fracture, and poaaibly aa the point by which the diamond waa 
attached to ita matiix. From theae fncta it appeara that the '* Star of 
the Soutb" baa been only one of a group of diamonda, similar to the 
groupa of rode eryatal, cale apar, or any other ciyatalline minerai. — 
Compiti Rendus, yol. xl., p. 3. 
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EXISIBNCE OF ACARI IIT MICA. 

Sia Bayid Bbewstbr lately, vhile examìnìng with a microscope a 
ihick piate of mica from Siberia, about 5 inehes long and 8 inehes 
vide, was sorpiiaed io obaerre the remains of minute animais, «ome 
the 70th of an inch, and others only the 150th of an inch in size. 
Some of these were indosed in cayities, ronnd which the films of Mica 
were in optìcal contact. The Acari were, of conrse, not fossil, but 
mii3t haye insinuated themselyeB through openings between the platea 
of mica, which afterMrards closed over them. — Proceedings of the Bri" 
tish Asàociation. 

PIBIOD OF HUKAN UVE» 

M. Flovabks, the distingoished French physiologìst, and Perpetuai 
Secretary of the Paris Academy of Sciences, has published a work, in 
which he annonnces that the normal period of the life of man is <me 
hundred years. The gronnds on which he Comes to this new philo* 
Sophie oondnaion may be briefly stated. It is, we beliere, a Àct in 
naturai history that the length of each animal's life is in ezact propor*. 
tion to the period it is in growing. Bnffon was aware of this truth, 
and bis observations led him to conclude that the life in diOferent spe* 
cies of animaÌB is six or seven times as long as the period of growth. 
M. Flonrens, from bis own observations and those of bis predecessors, 
is-of opinion that it may be more safely taken at five times. When 
Buffon wrote, the precise period at which animala leave off growing, or 
to speak more cornctly, the precise circumstance which incUcates tiiat 
the growth has ceased, was not known. M. Flonrens has ascertaiued 
that period, and thereon lies bis preaent theoiy: '*It consists," says 
he, **in the union of the bones to their epiphyses. As long as the 
bones are not united to their epiphyses the animai grows ; as soon as 
the bones are united to their epiphyses the animai ceases to grow.'* 
Now, in man, the xmion of the bones and the epiphyses takes place^ 
according to M. Flourens, at the age of twenty: consequently, he 
pxoelaims that the naturai duration of life is five times twenty years. 
.*' It is now fifteen years ago," he says, *^ since I commenoed researches 
•into the physiologióil law of the duration of Ufe, both in man and in 
some of our domestic animals, and I bave arrìved at the result that 
the normal duration of man's life is one century. Tes, a century's life 
is what Providence meant to give us." Applied to domestic animals, 
JkC. Flourens*s theorybas, he tells us, been proved oorrect. *' The union 
of the bones with the epiphyses," he says, ** takes place in the camel 
at eìght years of age, and he lives forty years ; in the borse at fi^e 
years, and he lives twenty-five years; in ike ox at four years, and he 
lives from fifteen to twenty years ; in the dog at two years, and he lives 
from ten to twelve years; and in the lion at four years, and he lives 
twenty." As a necessary oonsequence of the prolongation of Ufe to 
which M. Flourens assures man he is entitled, he modifies veiy con- 
■iderably bis different ages. '* I prolong the duration of infancy," he 
says, *' up to ten years, becanse it is from nine to ten that the second 
dentition is terminated. I prcdong adolescence up to twenty years, 
because it is at that age that the development of the bones ceases, and» 
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consequenily the in c fe aoe of the body in lengtL I prolong youth up to 
the ago of forty, beeaiue it ìb only at that age that the inemase of the 
body in bolk teminaftoB. Aiber f oiiy tlie body does aot grow, properly 
epeaking ; the angmentation of its volnike, irhkfa tlMn takes ^ace, is 
BOt a yeriStable erganìc deTelopmfln% bnt a simple aeonm«IatioiL of fot. 
After the growth, or more ez^edy speakìng, the deTeh^ment im length 
and bolk has tenniaated, man ente» iato wkat I eaU the perìod of 
inrigorstìon, thai is — whn ali onr parta beeeme more oompl^ and 
firn^, onr fimetìons more asBoied, and the irhole orgaaiim more per* 
fect. This i)eriod lasts to sixty-five or seyenty years ; and then begins 
old age, which lasts for thìrty years." 

But thongh M. Flouicns thna lengthena maa's days, he wams hrm, 
more than onee^ iSbaA the prolongation of them «an «nly be obtained on 
one rigoroits eonditìon, ^ that of good oondnot, of «xktance alwayi 
eocapied, of lalMar, of stody, of moderstioD, of sobEiety in ali thiaga.** 
To thofleirho may be dìspoaed to «de, 'why it is, that of men destùMd 
to Uto a hnndred years so few àowo^ìL Flonreiui aaffwen trinmphaatly 
— **' Wi'tìi onr naonen, ma jMunions, ovr tormenta man does net die^ 
he kills himself f and he qyeaksat grcat length of Ooraan^ of Leeóns, 
and meotì<Hss Parr and others, to ahuDw that, by prudAioe, and, above 
aU,«odrÌ0ty,]ifecaneasilybeextendedtoaeentiiiy ormoro. Snchisan 
«vaine of li. FlonreBB* tringaiar azgnment, and, kno^ring the anthoi's 
soientific eminenee, we doabt not it wiU be reoeived with xespect — 
lÀteiwry QaaOUj No. 198& . 

MOnOKf OF ALOOHOUO UQVOBfl. 

Mr. Ì. Thokson has commnnieaAed to the Britiah Associatien a 
paper "^ On oertain Oarions Motìons obeervaUb on the Snrf^oes of Wine 
and oAer Aleoholic Liqnors." The phenomena of capillary attraetion 
in tiqnids are aooointed for acooidìng to the generally reeeivad theoiy 
of Dr. Tonng, by the existence of foroes eqtùralent to a tenaon of the 
mnrfÌBoe <rfthe lìqnìd, nniform in idi directioos, and indapendent of the 
form of the svd^koe. The tensile force is not the same in different 
fi^ds. Tbm it is fonnd to be mach lees in aloohd than in water. 
This £Mt affords an ezplanation of severa! rery ooxìons motions oh> 
aervable, under Taiiona GÌxxmmstanoes, at the sozfiMse of aleoholie 
Mqnors. One part of these phenomena is that tf, in the middle of the sor* 
Imo of a glass of water, a small qnantity of alcohol, or strong q)kitaoii8 
liquor, be gently intvoduoed, a zapid rushing of the surfiioe is found to 
oectir outwards ìco/ol the place where the spirit is intiuduoed. It is 
made more apparent if fine powder be dusted on the smt&oe of the 
water. Another part of the phenomena is, that if the sides of tlie 
vessel be wet wHh water above the generai k^el suzfiiee of the water, 
aaid if the spirit be introduoed in suffident qnantity in the middle c^ 
the Tessei, o^ if it be introduoed near the sidei, the fluid is eren seen to 
asoend the innde of the glass unti! it aocumnlates in some pUuses to 
Buch an extent that its welji^t preponderates, and it fidb down again* 
The masmer in which Mr. Thomson explafns these two parte of the 
phenomena is, that the more wateiy portions of the entire surfiMe, 
hofing more tensioB than those which are more akohdlie^ drag the 


NATVAAIi PHIL060PHT. 115 

Utter brìskly away, sometimes even no as io fona a lumzontal ring of 
liqnid higk up roimd the interior of tfa« Tessei, and thìcker than tliat 
by wMch the interior of the Tessei was wet. Then the tendency is for 
the Tarions parte of this ring or line to ran together to those parts 
which happen to be most watery, so that there is no stable eqnili» 
hrium, for the parte to which the Tarìous portìons of the liqoid aggrer 
gate themselTes soon beoorae too heaTy to be sostained, and so they fall 
down. 

The same mode of ezplanation, when oarried a step further, showg 
the reason of the curious moUons oommonly obserred in the film- of 
wine adhering to the inside of a wine-glass wh«i the glass, liaTing beea 
partially filled with wine, has been shaken so as to wet the inside aboTe 
the general lerel of the uvoÌ&oò of the liquid ; for, to explaìn these 
motions, it is only necessary further to bring under consideration that 
the thin film adhering to the inside of the glass mnst T«ry qiùokly ba^ 
eome more watery than the rest, on account of ihéd eTi4[K>rati<Na of th^ 
alcohol contaìned in it being m(N% rapid than the eTaporation of tb^ 
water. On this matter, Mr. Thomson ezhibited to the Beetion a Teiy 
decisive experiment. He showed that in a Tial partly fiUed with wine^ 
no motioa« of the kind desiaibed, ooeors as long as the tUJ is kept corked. 
On bis remoTÌDg the oork, howera:, and wìthdzawing, by a tube, the 
air saturated with Tapour of the wine, so that it was r^laced by freah 
air capable of producing eTaporation^ a liquid film was instantly seen 
as a horizontal ring creeping up the interior of the TÌal, with thick- 
looking pendent streams desoending from it like a &izige from a ourtain» 
He gaTO another striking iilostration, by pouring water on a fiat silTer 
tray, preTiously ofy?ef uUy deaned from any film which could hinder the 
water from thoroughly wetting the surfaoe. The water was about one- 
teath of an ineh dei^. Then, on a little alcc^ol being laid down in the 
middle of the tray, the wi^r immediately nished away from the 
middle, leaTÌng a de^ hoUow there, which laid the tray bare of ali 
Uquid, except an exoeedingly thin film. These and otber ezperim^te, 
which he made with fine lycopodium powder dusted on the surface ù£ 
the water, iato i^e middle of which he introduoed alcohol gently &om 
a fine tube, were Tery simple, and can easily be repeated. Cartai» 
curious return curr«ate which he showed by means of powder on the 
4Burfaoe, he stated he had not yet been able fully to ezplain. He 
referred to Tery intereE^dng phenomena preTioudy oioserred by Mr» 
Yarley, and deacribed in the fiftieth Tolume of the TranMtctiuM of ihfi 
Society of Arts, which he belìcTed would prore to be explicable 
according to the principles he had now propeseci. 


VISIOH OF BUKBAQBO. 

SiB David Bkbwstbe has read to the British AssociatioB a paper 
'' On the Binoeular Vision of Snr^es of dLSesent Ooloors." Pr9- 
lèssor Doto had published an account of some beautiful experimesite in 
connexìon with tìiis subject some years ago. M. DoTe showed in his 
paper tìiat when difEérent colours at the same real distance are rcgarded 
by t^e eyethey appear to be at difS^rent distances ; this is also the case 
whm a white sor&ee is compared with a blaok. Now M. DoTe arguee 
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if a white siu'face and a black oue be stereoscopically combined, one of 
them must be seen through the other. Taking a figure for the left 
eye with a white ground, and a second figure of the same object on a 
bhick ground for the rìght eye, when these two figures are combined, a 
beautiful effect is observed : the figure starts into relief, and its sides 
Ttppear to possess a shining metallic lustre. This is the case when the 
Burface of each single object is quìte dull and lustreless. On this expe- 
riment M. Dove founds a theory of lustre, supposing it to be produced 
by the action of light received firom surfaces at different distances from 
the eye. An example of this is the effect observed on looking at var- 
nished pictures : one portion of the light comes from the anterior sur- 
i&ce of the vamish and the other from its posterior surface, the action 
of both of these conspiring to produce the observed lustre. The 
metallic lustre of mica is also referred to by M. Dove as an example of 
the same kind. In his present communication Sir David Brewster 
controverts the theory here laid down, and bases his objections on the 
followìng remarkable experiment: — ^where a white surface without 
definite boundary and a black surface of the same kind are regarded 
through the slereoscope, no lustre is observed. Sir David therefore 
infers that the lustre is due not to the rays from one surface passing 
through the other to the eye, but to the effort of the eyes to combine 
the two stereoscopie pictures. 


ABSORPTION OF UATTER BY THE SURFACES OF BODIES. 

** If (says Sir David Brewster) we smear very slightly, with soap, the 
'surface of a piece of glass, whether artificially polished or fused, and 
then clean it perfectly with a piece of chamois leather, the surface, 
-when breathed upon, will exhibit, in the most brilliant manner, ali the 
*colours of thin plates. If we breathe through a tnbe, the colours wìll 
be arranged in lìngs, the outermost of which is black, corresponding to 
the centre of the system of rìngs formed between a convex and a piane 
surface." In r^peating this experiment on the surfaces of other bodies^ 
Sir David found that there were several on whose surfaces no colours 
were produced. Quartz exhibite<l the colours like glass, but calcareous 
'Spar and several other minerals did not. In explaining this pheno * 
menon, the author stated that the particles of tiie soap, which are 
dissolved by the breath, must either enter the pores of the bodies or 
■form a strongly adhering film on their surface. This property of 
appropriating temporarily the particles of soap, becomes a new dìs- 
tinctive ehaiacter of minerai and other bodies. — Proceedings of the 
British AstocicUion, ___»« 

ON OOHPLSHEETART OOt^TTRS. BT H. HETER. 

WiTBóiTT going into the consideration of the proposed explanations 
'of the complementary colonrs, M. Meyer gives a few experiments by 
which the observation of these subjective colours is much facili^ 
tated. 

If a narrow strip of gray paper be laid upon a coloured surface, this 
strip appears tìnged with the complementary colonr of the body on 
which it Ì8>lying. This experiment does not, however, always sueceed 
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equally well, and is beat performed with a green snrfaoe ; if the strip 
of paper be wMte and a little broader, the complementary coloiir is 
onlj observed after long watching, or perhaps not at ali. The 
complementary coloiir may, however, be produced immediately and 
guite distinctly, even with white strips of such breadth, that, without 
forther aasistance, they cannot show the complementary colonr (several 
inches broad), by laying a leaf of fine, tran8pai*eut wrìting-paper over 
the coloured surface and white paper. The white strip immediately 
appears covered with a tolerably uniform pale tinge of the comple- 
mentary colour. 

A sheet of coloured paper laid beside one of white paper does not 
allow the complementary colonr |o be observed upon the latter ; and it is 
only when the coloured sheet has been looked at for some time, and the 
eyes are then altemately directed from the coloured surface to the 
white, that the strip of the latter lying next to the coloured surface is 
tinged with a somewhat intense complementary colour. £ut if a trans- 
parent sheet of writing-paper be laid over the coloured and white sur- 
faces, the complementary colour immediately makes its appearance 
upon the latter, without any previous removal of the eye from one 
surface to the other. If the eye be directed to the margin of the white 
and coloured surfaces, the portion of the white surface lying next to the 
coloured surfa^ce appears more intensely tinged with the complementary 
colour than the parts lying at a greater distance ; but if the white 
surface be examìned by moving the eye, so that the different parts of 
the white surface may be represented one after the other upon the same 
part of the retina, the suiface appears covered with a more uniform 
tint of the complementary colour. — Poggendorfs Annalen, voi. xcv. ; 
PhUosopJiical MagazinCf No. 62. 

OOULAR SPSCTRES AND STRUCTURKS. 

A PAPER has been read to the Eoyal Society, on " Ocular Spectres 
and Structures as Mutual Exponents," by James Jago, A.B. Gantab., 
M.B. Oxon. The paper opens by stating that for want of a methodical 
elimination of ocular spectres from one another — ^a want which its aim 
is to meet — ^physiological optics remain to this day without any real 
foundation ; and even when we bave followed the rays of light through 
ali the refracting media of the eye, we cannot safely assert what sensa- 
tions belong to tiiem until we bave detected everything connected with 
the peràpient memorarle which may obstruct the action of light on it, 
or which may originate sensatioos as of light through other sorts of 
impulses. Our eyes in many important respects provide us with an 
opportunity for microscopical research that no optical instrument em- 
ployed on the dead eye can rivai. We may thus gather a variety of 
information, physical and physiological, solve points of ocular structure 
that escape other means of investigation, and bring a profusion of in- 
genious speculations to a termination, by showing that the phenomena 
(and this is especially true of the retinal phenomena) which bave occa- 
sioned them are simply exponentìal of anatomical facts ; and important 
physiological laws may be arrived at by like means. 

The first step in the author's task is to determine the conditions 
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wfaìch render objects exìsting tipon or wìtbin the eye irisible bj their 
tkadowSy and io obtain optìcal prìnciplet by wMcb we may eizamlne 
the interior of onr own eye wìth iacUity, bo as to recognise in what 
lenticnlar stmetnre, and what part of it, the canee of any shadow or 
** dìifractÌTe ìmagé** resides. He shows that ve may niake every 
meaBorement of interest, may decide ali the poìnts jnst aUnded to, ai 
the instante as it were, by mere inspection; and he illnstrates his 
optical principles by appropriate experiments. 

THB TBIPLB SFB0TKT7H. 

Sm Datis Bbswstek has read to the British Association a paper 
on the Triple Spectmm, which eommences as foDows : — 

'* At an early meeting of the Aisodation I eommunicated to this 
Section an account of the experiments by which I endeavonred to està- 
blish the ezistenoe of a triple spectrmn, that is, a spectram which, 
instead of consisting of seTen different colonrs, consisted of three spectra 
of eqnal length — red, yellow, and bine, — Sharing different degrees of 
intensìty in different parte, and their ordinates of mazimnm intensely 
incoincident. This paper, entitled 'A New Analysìs of Solar Light,* 
was published in 1831, in the Transaetiona of the JtoycU Society of 
Mdi/nòurgh, The experiments were shown to some of the distingoished 
members of that body, who hononred them by the adjndication of the 
Eeith Medal. Many years afterwards, Mr. Aiiy, Dr. ]>raper, of New 
Tork, and M. Melloni, who had failed in obsiuTing the phenomena 
which I had described, called in qnestion the accuracy of my resnlts. I 
replied snceessiTely to these different criticisms in the Philosophicàl 
MagiuwM, and I had reason to think snccessfolly, as no rejoinder was 
made by any of these three parties. Dr. WheweU, howerer, who had 
neyer made an experiment on the snbject, and the Abbé Moigno, who 
was eqnally guiltless of nsing a prism, relying perhaps upon Mr. Aiiy's 
experiments more than mine, or nnwilling that Newton's analysis of tìie 
spectmm shonld he r^garded as incomplete, denied the existenoe of a 
triple spectmm. It was in vain to reason with antagoniste of this 
kind ; and this was perhaps one of the occasions when hard-worldng 
men of scienoe haye to regret that the histoiy of their labonrs has been 
giyen by indiyidnais who haye noi wronght in the same field. Within 
the last few years the sabject of the triple spectmm has been stndied by 
two eminent indiyidnais, M. Bernard, in Franoe, and M. Helmholtz, 
jn Prussia) both of whom haye called in qnestion the accnracy of my 
condusions. To the obseryations of these two writers I did not think 
it necessary to reply ; bnt being obliged to refer to the snbject of the 
changes of eolonr prodnoed by absoiption, and conseqnently to the triple 
spectram, in my ffittory ofNewton^a Optical IHtcoveries, 1 fonnd it 
necessary to notice the objections which had been made to it." 

Sir lÀyid then snbmits a few of the remarks which he has there 
made npon these experiments of these two foreìgn obseryers. (Por the 
details, see the Athencsumj No. 1158). The author then proceeds to 
reply to a ** dogmatic decision*' giyen by Dr. WheweU, at the preyions 
meeting of the British Association, at Liyerpool — *' That the light at 
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the sereanJ parto ol the solar speeinun (aa amv«d afc by Prolésfio? 
Sernard), ma àmpia and noi compovaded light ; and tha| thas the view 
irlkich had soma yean smoe beea propoonded» and ▼hùh was atiU 
isatertamod loj iome, thai the spectmm obtamed by the piùm iras 
composed of several superimposed spectra, is proved to he imlottiided, 
sud must be abaDdoned." 9ir David then conèhidea : — > 

*^ The doetrìne of ih* Triple Speetrum, m plaee of beim^ eiih«r 
stariliiig or offenaìvd^ was reeeiirad moat fikvourably biy artialB of aH 
kìnd% who conld net understand how theare eoold be seven aimple 
tolonrs ìb the speetrum^ whìle ali these eelocun^ aiiA ali the oolow 
in nature^ oonld be formed ont of three — red, ydJtow, aad bl«e ; and 
ìb gare satiafaetioii. to many adentific indxvìdiuJsy becauae ik afiforded a 
p«rfÌMi «cplanatiett of the eidatence of soTen ookHirs in the speetcom 
wMeh ali pasa late os» aaother by impereeptìble akadew. 

<< I may hese mratkm it as a remarkabìe &ct» and aa a new argo.-* 
ment in faroor of Ute doctrine, that when the ««rdÌBAta of the thiee 
diflHimilar and ÌBcranddettt enrreB, hayiDg their «>*^™"a- difinent in 
magnitudo and position, and representing the intenai^ a£ iltwniBatTflw 
at eyery point of the three spectra^ ahoald when oombined give a single 
curve simìlar to that by wMch gmanhofar nfireacHts the intensity of 
illnmiwation in tìie ocdlnary speetnui. Had the doctrìne of a triple 
spectnuB, therefore^ been a mere hypothesis, nnsupported by the 
amalysia of absorbing media, or by aay other direct experiment» it wonld 
ha ve beea «utitled to a generous reception firom every optkal studente 
Dr. Wollaston would bave received it as the only explanation of hi« 
speetnun of fcHir eolours — ^red, green, blue» and yiolet — in which tilt 
yellow rays were wholly abaorbed by reflexion frem the asnre aky. Dr. 
Toung would haye aecepted it as an explaaation of bis Q)eetram, which 
was the same as I>r. Wollaston's» with the addition of a narrow line of 
yellow between the red and the greai. Sur William Hersehel weuld 
have regarded it aa an explaaation of his tfiq)enmaa^t, in whieh he saw 
the red of the spectrum changed ìb colonx hy r^exion firom polished 
brasa. 

** And I may quote Qxr Jotm Herach^ the higheat anthnrìty of them 
ali, aa beUerizig (on the evidence of bis own ezpeiimenta^ pnblished in 
the Edinbwrgh Tranaaetion» and in bis Trecaise e» Ligkt) that the 
Gfdours oi the apeetrum are really changftd by abeorbing media. When 
these great men aa» proTed to haye beai the dupes of poesible xaya, of 
compkfmentaiEy deeeptìona, or g£ enf eebled light, I shall wiUingly saboolt 
to the same imputatiou. In o(»Mdudi]ig thia notici I mayme^tk»! that 
none of the opipcmeats of the triple speetrum have repeated my fonda- 
meantal experìment made with an apparatua which I belieye no peraoA 
bui myself posaeaaes. I examine a pure f^ìectram diyided ìnto eompart» 
menta by tìie action of thin plates of calcareoua qpar paaaing aevosai 
a priam of the aame aubstanee. Baeh of theae luminoua compartments 
ahadea off i&to the adjacent dark apaeea^ and ia in a diiSerent conditio^ 
from the corresponding portion of the complete speetrum. When th^ 
j^per abs(»rbÌDg media aie applied to eeriain porticms of thia divided 
speetrum, I insulate a large portion of white light indeeompocnble h$ 
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the prism, and it stands beside a portion of red light as diatiiictly as an 
almond placed beside a eherry. This is an earperimentum crucis^ if one 
were wantìng in favorir of the doctrìne of a triple spectram — of the 
existence of three colours, red, yellow, and bine, at the same point of 
the spectrum. 

*^ 1 may now leave the opponente of the triple spectram to settle 
their differences among themseWes. When allies quarrel, the common 
foe is siire of at least a temporary trìnmph. Messrs. Airy and Draper 
(for Melloni, a philosopher of originai genius, cannot now assist them) 
may take.tiie field in equal numbers against MM. Helmholtz and 
Bernard. The Fmssian and French combatants may settle their diffe- 
rence in single fight ; and Dr. Whewell and the Abbé Moigno — ^these 
Eoldiers of fortune, whose lance has been sharpened for eyery combina- 
tion — might honourably quit an alliance in which they bave been rather 
dupes than aggressors. I may now leave it to my friend Professor 
Wartmann, of GfencTa, our greatest authority on the subjèct of colour- 
blindness, to determine which of ali the parties in this controverey are 
afflicted with that optical disease.'' 

THK ETK AS A CAMERA OBSOUBA. 

Db. Geobob Wilson has communicated to the Royal Society a 
paper "On the Sztent to which the Theory of Vision requires us to 
regard the Eye as a Camera Obscura." The object of this com- 
munìcation was to combat the current theory of vision, as exercised by 
vertebrate animals, in so far as it teaches that the light which reaches 
the retina fìrom without, thereafter passes through that membrane, and 
ìs absorbed by the pigment of the choroid behind it. 

The author, after enumerating the arguments adduced in favour of 
this view, proceeded to state that a mass of evìdence, daily accumu- 
lating, had established, beyond question, the certainty that Ùght is re- 
flectèd from the anterìor layers of the retina and from the choroid, and 
Go abundantly, that oculists take daily advantage of the fact to examine, 
by means of this light, the deeper internai structures of the eye. 

This organ, accordingly, cannot be r^arded otherwise than in a 
limited sense as a camera obscura, and the arguments in favour of the- 
opposite belief were shown to fumish no substantial support of the 
current opinion. Thus, the eyes of albino aniìnala were found to ex- 
ercise vision perfectly, although desti tute oijpigmentum mffrum; and the 
presence of the tapetum liicidumy which acts like a concave metallic 
reflector in the eyes of many creatures, was shown to fumish no 
obstade to sight, which, on the other hand, it rendered more acute 
when light was feeble. The supposed cross reflection of light within 
the eye was also sho-nn to be a phenomenon which could rarely occur 
80 as to disturb vision. 

The author finally urged that the reflection of light fìx>m the bottom 
of the eye served important ends, especially in the lower animals. 
Those ends he held to be — 

1. The return from the choroid of light through the retina, so as to 
doublé the impression on the latter. 

2. The reflection of light on extemal objects, which was best seen in 
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ereatures whofle eyes are provided with ttxpeta lucida, and acted alìke 
asan assùtanoe to them in finding their food, and in the case of car- 
nÌTorous nootnmal and marine animals, to their prej in escaping from 
them. 

In the human subject it was contended that, in rhrj faint light, re- 
flection from the bottom of the eye would assist tìsìod, and that the 
known delicacy of visual peroeption, which characterized those who had 
heen long impiisoned in damp chambers or dungeons, afforded an ex- 
ampie of Bach assistance. The author also insisted on the fact, that, as 
the reflected Ught is always coloured, so as in the human eye to be 
brìght red, yellowish-red, or brownish-red, and in different eyes to a 
dìfferent degree; and as we add from onr eyes coloured light to every 
object we gaze at, no two persons see the same colonr alike, or will 
ezaetly agree in matching tints. The eidstence and importance of such 
a chromatic personal equation was dwelt on at some length. 


ACHBOMATISM OV A IK)UBLB OBJEOT-GLASS. 

Paofbssor Stokbs has communicated to the Brìtish Àssociation the 
following paper : — The general theory of the mode of rendering an 
object-glass achromatic, by combining a flint-glass with a crown-glass 
lens, is well known. The achromatism is never perfect, on account of 
the irrationality of dispersion. The defect thence arìsing cannot pos- 
sibly be obviated except by altering the composition of the glass. It 
seeroed worthy of consideration, wkether much improvement might not 
be effected in this direction ; but the problem which the author prò- 
posed for consideration was only the foUowing : — Gtiven the kinds of 
glass to be employed, to find what ought to be doue so as to produce the 
best effect ; in other words, to determine the ratio of the focal lengths 
which gÌYes the neorest approach to perfect achromatism. Two classes 
pf methods may be employed for this purpose. In the one, com- 
pensations are effected, by trial, on a small scale ; in the other, the re- 
fraetive indices of each kind of glass are determined, for certain well- 
defined objects in the spectrum, such, for example, aa the principal 
fixed lines. The former has this disadvantage, that compensationa on 
a small scale do not fumish so delicate a test as the performance of a 
large object-glass. The obserration of refractive indices, on the other 
hand, admits of great precision ; but it does not immediately appear 
what ought to be dono with ike refractive indices when they are 
obtaìned. After alluding to the method proposed by Fraunhofer for 
combining the refractive indices, which, howeyer, as he himself re- 
marked, did not lead to results in exact accordance with obserration, 
the author proposed the following as the condìtion of nearest approach 
to. achromatism : — ^that the point of the spectrum, for which the focal 
length of the combination is a minimum, shall be situated at the brìghtest 
part — ^namely, at about one-third of the interrai d e from the fixed line 
D, towards e. The refractive index of the flint glass may be regarded 
as a function of the refractive index of the crown glass, and may be 
expressed with sufScient accuracy by a serìes with three terms only. 
The three arbitraiy constants may be determined by the values of three 
refractive indices, determined for each kind of glass. On applying the 


122 txabpBook of taots. 

i6siiltÌQg formula to eakvlake r (the ratio ài the ckzomaftie ehaages of 
the indioes of rdraetion) for the objeet-gbuM, lor which FrsiuihQfer ha» 
given both the i«£nciive indioes <tf the eompeaent j^aagei and the Talne 
of r, whìch, as obserration showed, gave the best resolts, and taking 
in gueeesaion yarìoiis eembÌBatien% of thvee linea eaeh, oat of the seven 
used hy Fnumho&E, the avthor Amnd that, wheMrrer the oombination 
waa jndicioiial7 ehoaen, the lesnlting Taìne of r wa» the same, whai* 
ever night bave been the OHubinalbiir and eqnal to 1-^80, which ì» 
predeelj the Talne detennìned by Fimanhofer, from obaemitìon, as 
giving the beai effeei. 

PH1BI0AL n^TUSES OF SAVITBir ARD MABS. 

GAHCAni W. S. Jaoob^ H.B.I.G. AatroDomer, in a paper commani* 
cated to the EdMwrpk New Philoiophieal J(mnuU, No. 2, ilhisferatea 
the planet Satuzn aa aeen at Madras» in the latter pari of 1852, with 
the eqnatorial instmment constmeted by Messrs. Lerebonrs and Secre* 
tan of Paris ; the objeet-glass of whieh haa an aperinre of 6^ inches, 
and a focal length of 88*6 inches, and whoee definìng pcnrer is of a 
high order. Otiter f^fonzable ciremnfltancea "wen, the phmet's pn»d* 
mi^ to the z^th, and the tnuiqniUity and tmiflpareuey <^ th» 
atmosphere. The obBcnre ring was well bronght eot the first timer 
ìt ira» looked fer, and the fine line on the ovter ring m» idee aeem 
distinetly enon^ to allow of good measorea bdng maèe irità the filar 
micromefeer ; althoai^ strange to say, ìts -very ezistoMe ia stili qvesfeioned 
in some qnarteis, as it ia net TÌsiUe in aome of the lazgest tdeeeopes, 
sneh as the PeiilkoYa Sefraetor ; yery neat definition, lather than a. 
great amoant of light being rsqmred far the puipese. The trans- 
parency of the obscnre ring, exemplified by the jàanet's limlr appearing: 
throng^ it, wonld seem to hare been first notìeed at Madras, bdng 
shown in a dra-wing takea on 22nd Sqfytember, 1852, and lonrarded 
to a &ìend in this oountry, in a lettor dated llth Oetober. This lin^ 
as seen acroes the planet, has a light umber-brown tint, and a fifany^ 
smoky charaeter ; the dÌTision betreen tibe two piineipal xings (nsnally 
represented black) had neariy the aame tini, while ita onter edge was 
not sharply defined, bnt shaded oiF. No sepamtioii, either by a dark 
or bright line, eonld be diseemed between the bright and obsenre rings ; 
OD the contraiy, the impresnon was that the shading in the fonner was 
prodnced by the latt^ over-Ia|^ing or envéloping its edge. 

The planet waa &eqnently «zamined, wheneTer the atmosphere was 
in a fa^vnrable eonditioD^ nntil Aprii, 1854, the time of the wrìtez's 
departnre from India, withont any change beIng pereeptiMe, exeept 
tluKt the peenliar featnrea abore described had beeome gnìdnally rather 
more conspienoosy so as to be diseemed with lower powers. This 
wonld arìse partly from the rings appearìng at a greater indination, <v 
more open, and partly, perhaps, from the eye beoommg, throiigh prae- 
tice, more famìliarwith the details. After the first semtiny, in Angnst» 
1852, no diffieolty was ever experìenced in making ont any of the 
pecntiar points abore deserìbed, pnmded that the atmosphere was 
saffidently tranqnil to admit of nslng a magni^ng power of 180 or 
npwards. The powers nsoally employed were 277 and 865. 
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Captun Jacob then illnstrates lus yìevs of Man, taken wìth the 
aame instminent. The lower TÌeir, thongh the later in point of time, 
yefc precedea the upper, as regards the longitnde or angolar motion of 
the plaiiet, becauae ita perìod of reToltition ìs rather longer tham that 
of the earth ; the dìfference in longitade between the tvo ìs aboui 90\ 
Tke other fiaces do not present snch striking featnres, bnt are nearly 
blank. Foimer eogravlngs of the planet do not ^ow any snch disiinct 
maxkings ; at least the wrìter has not hem. fortunate enoagh to meet 
wiih any that conld be recogmsed as likenesses. Hars -w^ again be 
in a fiityoniable position for obserration in 1856 ; in 1868 he will be 
nearer stili ; and it is to be hoped that on these oocasions stili better 
drawìngs of him niU be obtaìned. 

XKOWLSDGE 07 THX XOOli'S SVArACS. 

I^TSssoB e. Piazzi Smtth, taking adTantage of the special atten* 
tion paid to oertaìn astronomica! diaqoisitionB, has ealled attentton to a 
partienlar point connected with the Moon, whìch was first stated by the 
anthor of the Plv/rality of Worldsy and then made by him to prove 
that the moon must be nninhabìted — ^leading to the oonclnsion that ali 
the other planets are nninhabitable also. This point is, that '' obserra- 
tioiis haTing been made on the moon abnndantly snfficient to detect the 
diange caused by thegrowth of snch eities as Manchester and Binning* 
ham, no snch changes having been petoeÌTed, the theory of non-habita- 
tion may be indnlged in.'' 

Bnt after having indicated the sort of ai^)eaiance that those 
oollections of human habitations would make when transfeired to the 
moon, Professor Smyth proceeds to show that the registered and pub* 
lished observations of the moon are by no means suffidently accurate 
to be used to test this question : and that they do show changes, and 
oAen to a far greater amonnt than the mere btdlding of a lunar Man- 
chester would occaaion ; but such changes bear the impress of error of 
obeervation. More powerfally stili is Óds brought out, on comparing 
even the best of tìie published documents with some manuscript draw- 
Ings of the Mare Grìsium in the moon, recently made at the Edinburgh 
Observatory ; and the author hopes that this statement of the imper- 
feetion of ezisting maps will lead to observers generally applying 
tìiemselves to improve this important and interestìng field of 
astronomy. — EdÀnhwrgk Ne» PhUoaopMccU Jowntal, No. 2. 

OHB050LOOT 07 THE 70RXATI0K 07 TBS XOOV. 

Professor Niohol, at the late Meeting of the British Assodation, 
at Glasgow, stated that, through the munificence of the Marquis of 
Bzeadalbane, he had ibeen enabled to bring to bear on the delicate 
inquiries, whose commencement he intended to eezplain, a very great if 
not a fidly adequate amount of telescopic power. A specuhim of 
twenty-one inches, originally made by the late Mr, Ramage with the 
impracticable focal length oi fifiy-five feet, had, at the expense of that 
noble lord, been re-ground, polished, mounted as an equatorial, and 
placed in the Glasgow Observatory, in its best state, only about six 
weeks ago. Professor Nichel showed some lunar photographs, which. 
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indicated the great light with wBich the telescope endowed ìts focal 
ìmages, and entered on other details as to its de^nition. The object of 
the present paper is the reverse of speculative. It aims to recali from 
mere speculation, to the road towards positive inquiry, ali observers of 
the Innar sorfÌEice. To our satellite hitherto those very ideas have been. 
applied, which confused the Tvhole early epochs of our terrestrial 
gedogy, the notion, vìz., that ìts surface is a chaos^ the result of 
primary, sudden, short-lived, and lawless convulsion. We do not now 
«onnect the conception of irregularity with the history of the earth : — 
it is the triuznph of science to have ànalysed that apparent chaos^ 
and discemed order through it ali. The mode by which this has been 
accomplished, it is well known, has been the arrangement of our terrene 
mountains according to their relation to time : their relative ages 
determined, the course of our world seemed smooth and harmonious, 
like the advance of any other great organizatìon. Ought we not then 
to attempt to apply a similar mode of classification to the formations in 
the moon, hoping to discem there also a course of development, and 
no confusion of manifestation of irregular convulsion 'i Professor 
Nichel then attempted to point out that there appeared a practical 
and positive mode by which such classification might be effected. It 
could not, in so far as he yet had discemed, be accomplished by 
tracìng, as we had done on earth, relations between lunar upheavals 
and stratified rocks ; but another principle was quite as decisive in 
the information it gave, viz., the intersection of dislocations. There are 
«lear marks of dislocation in the moon — ^nay, the surface of our satellite 
is overspread with them. These are the rays of light, òr rather bright. 
rays, that flow from almost ali the great craters as their centres, and 
are also found where craters do not at present appear. Whatever the 
43ubstance of this highly reflecting matter, it is evidently no superficial 
layer or sti'eam, like lava, but extends downwards a considerable depth. 
into the body of the moon. In short, we have no likeness to it oa 
«arth, in the sense now spoken of, except our great trap and crystalline 
dyhes. It seemed clear, then, that the intersections of these rays are 
reaily intersections of dislocationsy from which we might deduce their 
chronology. Can the intersection, however, be sufficiently seen? — ^in 
other words, is the telescope adequate to determine which of the two 
ìntersecting lines has di£turbed or cut through the other ? Professor 
Nichel maintained the affirmative in many cases, and by aid of dia- 
grams, taken down from direct observation, illustrated and enforced 
bis views. — Athenceum, No. 1456. 


THB AURORA B0REALI8. 

Admiral Sir John Koss has read to the British Association the 
foUowing paper " On the Aurora Borealis :" 

The communication I had the honour of making to the British Asso- 
ciation for the Advancement of Science at Belfast, on the interesting 
subject of the aurora borealis, was verbal ; and, therefore, not entitled 
to a notice in the Association's valuable Transactions of that period ; 
but, having subsequently repeated the experiments I then verbally 
mentioned, I can now confidently lay the account of them before the 
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public, tmsting that, when taken ìnto confidderation, they will be 
found corroborative of the theory which. I published in the year 
1819, and which led to a coutroversy that shall be hereafter men- 
tioned. It havìng occurred to me that, if my theory was true, namely, 
*'that the phenomena of the aurora borealis were occasioned by the 
action of the snn, when below the pole, on the snrrounding masses of 
coloured ice, by its rays being reflected hom the poìnts of incidence to 
clouds above the pole which were before invisible," the phenomena 
might be artifìcially produced ; to accomplish this, I placed a powerfiil 
lamp to represent the san, having a lens, at the foNCal distance of which 
I placed a rectified terrestrial globe, on which bruised glass, of the 
varions colours we bave seen in Baffin's Bay, was placed, to repre- 
sent the coloured iceb^gs we had seen in that locality, while the 
space between G-reenland and Spitzbei^en was lefb blank, to represent 
^e sea. To represent the clouds above the pole, which were to receive 
the refracted rays, I applied a hot iron to a spenge ; and, by giving 
the globe a regular diumal motion, I produced the phenomena vulgarly 
called ** The Merry Dancers," and every other appearance, exactly as 
seen in the naturai sky, while it disappeared aa the globe tumed, as 
being the part representing the sea to the points of incidence. In 
corroboration of my theoiy, I bave to remark that, during my last 
voyage to the Àrctic Kegions (1850-1), we never, among the numerous 
ìcebergs, saw auy that were coloured, but aU were a yellowish white ; 
and, during. the following winter, the aurora was exactly the same colour; 
and, wheu tliat part of the globe was covered with bruised glass of that 
colour, the phenomena produced in my experiment were the same, as was 
also the Aurora Austnilis, in the Antarctic Regions, where no coloured 
Ìcebergs were ever seen. The oontroversy to which I bave alluded was 
between the celebrated Professor Schumacher, of Altona, who supported 
my theory, and the no less distinguished M. Arago, who, having 
op]x>sed it, scnt M. G. Martens and another to Hammerfest on pur- 
pose to observe the aurora, and decide the question. I saw them at 
Stockholm on their return, when they told me their observatìons tended 
to confirm my theory ; but their report being unfavourable to the 
expectations of M. Arago, it was never published ; neither was the 
correspondence between tìie two Professors, owing to the lamented 
death of Professor Schumacher. I regret that it is out of my power to 
exhibit the experiments I bave described, owing to the peculiar manner 
in which the room must be darkened, even if I had the necessary 
apparatus with me ; but it is an experiment so simple that it can easily 
be acoomplished by any person interested in the beautiful phenomena 
of the aurora borealis. — Athenwum, No. 1457. 


ANOMALIES IN BINARY STAKS. 

Oaptain W. S. Jacob has commuuicated to the British Association 
a paper ** On certain Anomalies presented by the Binary Star, 70 
Ophìuchi." This pair has been long known to astronomers as a binary 
system, but the exact orbit is yet in doubt, although nearly a whole 
revolution has been completed since it was first observed by Sir W, 
Herschel in 1779. Ali the orbits that bave been computed fail at 
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certain poìnts in repieMiiting the obierred positionB, èhA tìiose whioh 
beet r^reaent tìie ang^es fail entirelj as regaids the digtanoee. The 
mofit remarìcable pMnt ia, that erai ìa those orbita ▼hieh agree beit 
with obBernktìon, the errora in the angles asBiime a periadical ionn, 
retaining the aame fdgn throngh a oonaiderable spaee of tìme. Ah 
orbit has been oompnied yrìih a period of 93 yean, in whìcb. the eoan 
are + from 1820 io 1823, —with one exoeptbn from 1823 to 1880, 
doubiful in 1880 to 1832, and from 1833 to 1842 aJI +, after whiflk 
they continue for the most port — , This aort of error muat àepetad 
npon some Ixw ; it nu^iU ariae from a cbange in the lav of gravittttòoB, 
bnt may he aoooonted ioac more sùnply by anppoaing the exiatence oC a 
thiid opaqne body pertnrbingthe otìLer two. Snch bodiea havealzeady 
been auggested to. aoeonnt far irregnlar motìona of apparently sìogle 
«tara, aach aa Siiina and Froeyon. The body in thia caae, if flnppoaed 
to dixmlateaa a pUmet round the amaller star, need not be very Uoge^ as 
the deTÌation from the ellipse doea not ouseed about 0" '1. Aasiuning 
the amali star to describe a aeoondary éliipae in whidi asO"-08, 
c = ''*15and4i> = 200% and appiying oorresponding correetiona to the 
oomputed poeitiotta, the average error in the angles is redueed from 
50' to 37', and in the dìstances measored aubseqnent to 1837, from 
0"*14 to 0" '11, or by aboat J ; while the maTiTnnw errore are also xe- 
dttoed in abont the same proportion. There ia, therefore, prima faeU 
evidenoe for the ezist^ice of snch a body, and it ia deairable th^ the 
£Eict ahottld be atill fùrther teated by carefol obaervation. The aabjeet 
poaseasea an additional inteceet at ike preaent time, in referenoe to the 
opinion bron^^ forwaid in the Eaaay ^^ Of the PlwraUty of WoHds" 
on the impouibiUty of doublé stara haying atbendant pianeta." — Atke^ 
noBìi^f No. 1457. 

TO ▲SOEBTiUT THS PIBBOTIOIT 07 THB WIKD. 

Ms. T. Stbtknbqn, GìtìI Snjplneer, has oommnnicated to the Edin- 
bwrgh New PhUoeopkieal Jowitd, Ko. 3, the foUowing accurate and 
easily appUed method of aaoertaining the Direction of the Wind, by 
observing the reflected image of the douda. 

In maViTìg acme ezperimenta, in which it waa neoesaaryto kiMmr 
aocurately the direction of the wind, Hr. Stevenson waa much aimoyed 
by the iiùraffiàency of vanes and ali ordinaiy methoda employed for thsfc 
purpose. The under ciinents of air are so numerooa and conflicting, 
more eapecially in towna, where the houaea are lofty, that the author 
has aeen it prodaimed to be due east at one end of a atreet, while at 
the other it senoed wìth equal certainty to be eoming in a westerly 
direction. 

In thia dilemma, it occurred to him that a more accurate conclosion 
might be arrived at, by obaerving the direction of the drifbing clouds 
when reflected in a mirror. 

At first, Mr. SteTenson «sed a common mirror, plaeed horizontaUy, 
so as to bave the sky reflected in it ; and having fixed npon a doud, he 
watched ita progresa in the mirror, taking care to keep the eye steadily 
in one position, and carefuUy marking the tiaiek of the cloud npon the 
glass with a pencil of aoap. When this was done^ it was ea«y, by 
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pkcing a eorapflÉB aa tlie mizFar, to Moertain tke 4ìreeti(Hi of the wind 
from that of the cloud's paih traoed on the glass. A more convenient 
and poxiable mstmmeiit has siiiee beea constraeted, eon«Btmg of an 
ordÌDary compaag luiving a aifarerad disc in the eentre of ìts coreiìng 
l^tt» of Bach a sue ae to aliow tbe points of the needle and the 
giadustod eùde of the oompaos to be seen beyoad ìt. The ^ass haa 
eroBS lìues cat npon ìt, pasaùig through the centre, and draim so as to 
oosresiMmd with the cardinal pointa saafked on the divided eircle. The 
mboke oompasi ean be made to revolve in the faorÌBontal piane, npon a 
point projectìng tram the botbooi of the onter ease. When the clond 
wtddL is to be observed has been aelected, as near the zemth of the 
ohmiTTer as possible, tke «ompasB shonld be grad«ally tnmed roond 
iHitàl one of the linea npon the glan xemtàns ooincident with one well- 
defined edge of the ciond aa it pasBea aerosa the field oi riev. The 
angle indioated bj the magnetìe needle beìng then read of^ the 
aaàimithal bearìag of the dend'a tnck -Srom the magnetic nortit is at 
«noe aaoertsined. 

l%e eonveaienee of thia xmitraiBeot might be inereaaed b j having an 
«ye-pieoe attadied to it, caspMe of being £xed in mch a mauser aa to 
pcmitta the intoiKctiaa of theeroai linea in the oentro of the eircle, so 
that tiie eye may be kept ateadily in the aame direction. By means of 
aaa ap|>sr»taB on the prinoipie of a camera obacnra, the diiection of the 
-wind ooald be eaaily aacertained by obsemng the eompass hearing of 
Hke dond's track. And in the àbMBoe of better ìnstramentB, the 
xeflection by a mizEar ought eeitainly in ali casca to be preferred to the 
indicationa of Tanea, whose action must always be Titiated more or leas 
by Mction, and peihapa by other^anaea, beàdes being liaMe to be acted 
npon by currents which bave been diatorted from -tìaieàx trae direction 
by obetractiona dne to honaes, treee, and ishe configoration of the earth's 
sozfEhce. The changes of wind and weather so chafaeteristic of oor 
limate, might, pechapa, be more eertainly or more speed&ly predicted 
by Gomparing the motions of the donds in the higher regions of ih» 
stmoflpàere, with those nearer the earth's siiifaoe, than from Informa- 
tion derived from other aoaroea. Mr. Sterenaon has obsorved a ehange 
of wind apparent in the direction of the high clouda for two days before 
the enrrentB near the earth'a aar&oe were affected, althongh ijiey alti- 
matdy aanmied the same direddcm. 

TEM BA1>IAKT BFlOTSITlt. 

Fboh an extRudve aerìes of eiperimenta, Sir NDavid Brewster con- 
«lodea that eveiy Inmtnoas ray in tiie Spectmm is accompanìed by 
ìnTÌBÌUe xays of greater refrangibility than the Inmìnoas ray itself ; 
that these raya are rendened viaible by the dìsperaire action of the 
«elida and flmda on whìch they are incident, and by which they are 
lefracted, lefleeted, or tmunnitted. He believea that these inTisible 
xays ocoopy the same ^aee in the speetrem as the diemical rays, taid 
that Ihey are probably connected with the phenomena of phospho- 
resoence. — Proceeddmgs o/the JBrUieh Auociaiion» 
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ON THE ACTION OP THB TIOLST AFD ULTBA-YIOLR INTISIBLE LIOBT. 

BT W. EISENLOHB. 

The phenomenon described by Stokes under the nam'e JiaoresceneCf 
led me to the emppositìon that this was cansed by the interferenoe of 
the Bhorter system of waTes, blue-vìolet and nltra-vìolet (for the sake 
of shoitness, the chemìcally-acting invimble rays of the spectnim may 
be 80 deaignated). I think, with many others, that the eye has the 
greatest sensibility for a oeitain dnration of vibration (the yellow tight), 
and that it is the more sensitiye for longer or ahorter wayes, the more 
these differ from the medium tight in their depth or height. 

Light itaelf oonsists of the mible systems of waves, and besides theae, 
of Bach as are longer than red and ahorter than Tiolet. As the comM- 
nation of two tones is always deeper than each fdngle one, ont of which 
the compound tone arìses, so from the interferenoe of y^ow and bine 
there can result only light of greater length of nndnlatioD, and noi 
yiolet light. Now, sìnoe red has the longest undulations of the yisihle 
light, the oombination of red and yellow waves of tight can only give a 
deeper tint than red, and conseqnently no visible li^t. A flaorescenoe 
in tìie dark spaoe of the spectmm near the red is not therefore to be 
expected. It is quite otherwise at the other end of the spectmm. The 
ultra-violet is the light acting in the dark space of the spectmm near 
the yiolet ; its existence could only be shown by its chemical action, 
before the wonderful discovery of Stokes. It consists of conntless 
systems of undulations, the lengths of which, diifeiing among them> 
selves, have ali a ahorter duratton than the violet tight. Through thór 
interference, waves of greater length than their own result ; and by 
their great variety, tints of combination no less numerous ; hence, in 
many cases, ali kinds of visible tight, or white. 

In other cases, a certain colour prevails in the mixture of the tints of 
combination, wMch will partly arise from the length of the originai 
waves, and partly from the distance of the reflecting layers of atoms of 
the fluorescent body.* 

Storting from tibls view, I have made experiments to iìnd sources of 
tight in which high tints prevail, in order to test this idea. Yiolet and 
blue glasses, through which the sunUght was admitted into the room 
by means of a hetiostat, separating single parts of the entire spectnim 
from the rest, and causing the tight thus obtained to penetrate into the 
fluorescent bodies, proved, at least, not the contrary of my supposition. 
I ascrìbe the cause of the partiaUy stight success to the circumstance, 
that I possessed no blue and violet glaues of suffident purity, which, 
on that account, aUowed fewer of the more intensely acting rays to paas 
through. At last, the violet tight occurred to me, which results in the 
80-called electrìc egg when it is exhansted of air. I trìed its action on 
fluorescent bodies, and was detighted to see that it produoed some of 
the appearances described by Stokes, with a splendour which I hare 
never seen with the most beautiful «xperiment by means of the 

* Of course the oomparison between the tene of combination, and the light 
produced by varìous landa of nltra-violet or other wavea, must not be takeu 
iiterally, for otherwine the number of vibrations of the resulting colour must be 
equa! to the difference in the number of ribraiions of tlw orìginiu rays. 
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fipectnun. Paper, on which a design liad been made with a solution of 
solphate of qaìnine, showed at a dLstance of tento twelye feet from the 
OTai reoeiyer in the dark diamber, ali the details of the design in the 
most beautifal white on a deep yiolet ground. Ruhmkorff's induction 
apparatuB ìs extremely oonvenient for the production of the electric 
lij^t in the receiyer, when the latter is almost exhausted of air. The 
^>pearanoe is so strìldng, as to lead to the belief that the writing or 
design on the paper is itself shining and sparkling. 

Henoe, in my opinion, it follows, — 1. That the yiolet light produced 
in vacuo is mized with a laige quantity of invisible ultra-7Ìolet rays. 
2. That out of the ultra-violet rays of the so-called northem light 
invisible to the naked eye, there results by interferenee in fluoresoent 
bodies a quantity of yisible light, and that thereforethis light, refleoted 
from the surfaoe of the paper which has been marked with quìnine 
solution, appears farìghter than direct light ; that therefore^ out of the 
ultra-yiolet light ìnyìsible to the naked eye, there is produced by 
mffihaTìical means actual light. 8. That the so-called northem light 
has the strongest chemieal action. 

A forther eondusion is, that the light in vacuo of BuhmkorCs 
apparatus, or eyen that of the electric machine, is a much more 
powerful agent for testing the fluorescence of bodies than any hitherto 
cmployed. 

I may here mention that I am stUl engaged on this subjeot, and 
zeserre to myself fnrther Communications. The short time at my dis- 
posai compels me to limit myself to the statement, that a thick white 
glass in the dark chamber appears of a dear and splendid gray. 

I searcely doubt that the white eolow of the electric light in air hafl 
liso its ez^anation in the combination of the higher systems of wayes, 
whieh are formed in consequence of the manifoid reflezion on the 
atoms of air, and the oonsequent interferenee. Eyen the sun's rays are, 
aooording to Sondhaus, yiolet^ and we see the sun, as it appears to us, 
only through a mixture of tinte, whoee production can be ezplained 
by the combination of the shorter systems of rays of the yiolet light.-*- 
Poggendorff*» Awnàlen, yol. xdii ; PhUoaophicdl MagttzvM^ No. 67. 

THE XOYBICEHT OT AXX08PHSBI0 JLI& IH 1VBIS. 

Db. Ohowkb has communicated to the Boyal Society an account of 
some '* Ezperimental Beoearches <m the Morement of Atmoq>heric Air 
in Tubes," which bear yery materìally on the subject of yentilatbn* 
It is printed in yol. yii. of the Proceedimg$ of du jRoyoZ Society^ 
p. 466. The object was to asoertain whelJier the ordinary state of 
afcmoepherìc air, oontained in a yertical cyUndrical tube, open at both 
ends, and placed in the stili atmosphere of a dosed room, is one of rest 
er of motion ; and if of motion, to inyestigate the influences of certain 
changes in the condition of the atmospheie which either produce, pro- 
mote, retard, or arrest the moyement. 

The experìments wonld seem to dem<«strate that the ordinaiy eoa- 
dition of atmospherìe air within yertical tubes^ open at both extremitieBy 
is one of continuai upward moyement : — 

*^ If the atmosphere were a stoìctly homogeneous elastic fluid, and in 
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a state of perfect equilibrìnin, any portion of it eontamed in a Terfcical 
tube would of ooune be peifectly Btatioiiary, xmless some adventitiioaB 
cause prodnoed distorbance of ite eqnilibriiiin. Bnt our atmosphere 
being a mìxed fluid, and the aqueous vapour being of a much ìower 
specifìc gravity at ali atmospberic temperatures tha^ the compound of 
'which it forma a part, it is constantly rìaìng ^within a tube, as in the 
free air ; entering at the lower, and making ita exit at the upper oiifice 
of the tube. 

<< The esperìments appear further to demonstrate, that the presence 
of aqueous vapour in the atmosphere is essential to the production of 
the current within the yertical tubes; since, bjr the abstraction of 
vapour from the air by quick-lime, the rotations of the discs were 
Invarìably either diminished or caused to cease ; while, on the other 
handy when the proportion of aqueous vapour in the air was increaaed, 
the currenta and the rotations of the disca were aimultaneously 
accelerated. 

"In oonduding the details of these ezperiments, the author oon- 
siders that they aU tend to prove the existenoe of an upward current, 
under the circumstances described in the commencement of this paper. 
" They moreover yield a series of results, which he hopes the Society 
will deem to be not without interest. 

** These results show it to be probable, if not certain, that the 
ordinaiy temperature of air within tubes, under the circumstanoea in 
which these were placed, is higher than of that extemal to them, ali 
other relations of the tubes and surrounding objects being the same : 
they also show that in eight instances, when the thermometers indi- 
cated an equality of temperature within and extemal to the tube, the 
rotations of the discs stili continued ; and that when four eoils of 
tape, moistened with water, were applied round the extemal surface of 
the tube, the rotations of the disc did not wholly cease. 

"They àlso show, that when the atmosphere of the room, in which 
the tubea were immersed, contained a larger or amaller proportion of 
-aqueous vapour, ali other things being equal, the discs revolved with 
more or less velooity ; but that when the atmosphere was deprived in 
a great degree of aqueous vapour by the presence of quick-lime, the 
thermometric state in ali other respects remaining the aame, the revo- 
lutions of the diaca oeased. 

"Adverting to the indications cited above, of a minute excess of 
.temperature in the interior of the tubes, and assuming that even that 
alight excess would be] sufficient to rotate the discs, stili the rotations 
diminished or oeaaed in proportion as the aqueous vapour was withdrawn. 
"Àny increase of temperature which might have been produoed by 
the quick-lime would have had a tendency rather to increase than 
diminish the revolutions of the discs, but we have seen that the abstrac- 
tion of the vapour entirely arrested their rotation. 

"With regard to the specific influence of eaeh of the drcumstanoes 
and agents most probably ooncemed in producing the phenomena 
described above, such as protectìon of the air within the tube from 
lateral expansion and mechanical agitationa, to which the extemal air 
ia exposed; gaseous diffuedon ; the unequal specific gravity of air and 
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vapour.; and the subtle operations of temperature at ali times, the 
author ìs fully conscious that he has not ascertained their respective 
values." 

UAGNEIISM OF IBON SHIPS. 

The Kev. W. Scoresby, D.D., has communicated to the Eoyal 
Society a paper *' On the Ma^etism of Iron Ships, and its accordance 
with Theory, as determìned extemally, in recent Experunents." 

In a work in the Societ/s library, entitled Magnetical Investiga^ 
tionSf it Y/as shown, by deductions from an elaborate series of experi* 
menta on plates and bar» of malleable iron, that the magnetic condition 
of iron ships should» theoretically, be conformable to ^e direction of 
terrestrial induction whilst on the stocks ; and the retentive quality, 
which is so highly developed by yirtue of the hammering and other 
mechanical action during the bidlding, should be so ùx fixed in the 
same direction, as to remain after the ships might be launched, until 
distarbed by fresh mechanical action in new positions of their head or 
keel. In this yiew, taking, for instance, the condition of the middle, 
or the main-breadth section of a ship on the stocks, the magnetic pola;' 
xixis should assume the direction of the dipping*needle (with an equa- 
tonai piane, or piane of no-attraction at right angles to it), passing 
through or proximate to the centro of grayity of the iron material in 
such section. Thus erery ship should haye a characteristic magnetic 
distribution, primarily, dependent on her position whilst on the stocks^ 
ao that, being built with the head north or south, the eguatorial piane 
should appear extemally on the same horizontal level, the polar axU 
only being inclined from the vertical, in correspondence with the direc- 
tion of the axis of terrestrial magnetism. — JUagneticai Investigatioìis^ 
Tol. ii. pp. 331, 332. 

It was also inferred, that whilst such individuality of the magnetic 
distribution would be rendered retentive on the same principles as this 
quaJity of magnetism is developed in bars or plates of iron by mecha* 
nical action, so the axial direction of the ship's magnetism would be 
lidble to chang€f under mechanical action, in new positions of the 
£hip*s head, or under new relations of terrestrial magnetism, just as the 
retentive magnetism is liable to change in bars or plates of iron if ham- 
mered, vibrated, or bent whilst held in new positions. 

And it was further iaferred, that the analogy with plates and bars 
might be expected to hold, notwithstanding the numerous pieces of 
wMch the ship's bull may be composed, because, in experiments, on 
combining short magnets into long series, or submitting piles of short 
bars of iron to terrestrial induction, it was fouud that no material 
-difference in the e£fects occurred betwixt a sÌTigle steel magnet of 
a given length, or a single bar of iron, and the same substance and 
dimensions combined in short or small pieces la contact. Hence it was 
oonsidered that an iron ship should ezhibit in its general fabric the 
•characteristic phenomena of one undivided mass, or a unity as a 
magnetic body. 

These anticipations, it will be seen (published betwixt three and four 
jears ago), bave, so fax as we bave now time to elucidate them, had 

i2 
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wrificfttioiìs, in actnal ezperìments on iron sliips, as beautìfol aa they 
are oondtisiTe. 

In the case of the Elba, an iron ship of 200 feet in length, biiilt 
recently on the Tyne, the magnetic con^tion before lannching, which I 
was invited to investigate by Mr. Robert Newall, the owner, was found 
satisfactorily accordant wìth theory. Her head pointed sonth a few 
degrees westerly, and her linee of no-deTÌation (indicative of the i>osi- 
tion of the magnetic eqnatorìal piane) vere at a amali distance in 
elevation difierent on the two sides, Óiat of the starboard side being 
the highest. Prooeeding in a direction at right angles to the dip, and 
paflong throiigh, or near to, the ship'fl genoal centra of gravity, the 
linea of no-attraction (deacendiog forward) carne out near the jnnction 
of the stem with the keel. And tkere, it waa remarkable, aa I had 
auggested as probable to Mr. James Napier, of Glaagow, before making 
any experiment, there waa fonnd a departnre fìrom the ordinaiy 
regnlarity of the linea of no-attraction in a conaiderable downward 
bend. 

Towards the atern^ the eqnatorial linea roae out of and carne above 
the iron plating of the top-tideSf about 40 feet from the tal&ail ; thns 
giving to the after-part of the ahip a uniform northem polarity. The 
ahip, oonaeqnently, had become a hnge simple magnet — ^the north pole 
at the stem and ihe sonth at the head. The attraetive power, as was 
expected, waa highly energetic. At the diatance of 50 feet, a compafis 
on the leve! of the keél, at right anglea to it abreaat of the atem, was 
deviated to an extent of above 10*^; at 100 feet diatance the ship's 
magnetism cansed a deflection of abont half a point ; and at 150 and 
eren 200 feet there waa a very senaible diatorbance 1 

In the caae of the^ Fiery Cro», boilt at Glasgow and lannched in 
January last (a case which I bave elsewhere referred to), the lines of 
Ho-deviation, aa taken for me by Mr. James Napier, were stili more 
rigidly in accordance with theory, — the difference of elevation of the 
observed lìnea of no-deviation at the main-breadth aectìon agreeing 
with calculation, theoretically to within an inch or two. In the other 
caae, that of the Elba, a slight diacrepancy as to the comparative level 
of the lines of no-attraction on the two aides, might, perhapa, be satis* 
&ctorily ezplained by the proximity and aomewhat diatorl&g inflnence 
of another iron ship (advanced only to the frames or angle irons) on the 
port side of her. 

In the case of the Elizahdik Jlarri9<mf a laige iron ahip bnilt at 
liverpool, the first I had carefully examined, the eorreapondence of the 
magnetic pelar axis and eqnatorìal piane with those of terreatrìal 
action was eqnally characteiìstic and oondnsive. 

Hence we may perceive a snfficient reason for some of the peenliar 
phenomena in iron shipa of the oompaaa distnrbancea and their changea. 
We may see why a ship bmlt with her head easterly or westerly, and 
having the polar axis inclined over 18** or 20** to the atarboard or port 
side, shonld be parHeularly liahle to cotnpass ekanget, if aevoely 
atrained or strn(3L by the sea with her head in an oppoaite direotioiL. 
We aee why the oompaaaea of the Thylettr ahonld bave been expoaed to 
mch a change as appeara to bave taken place in her lamentale oaseu 
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"We see in the case of the Ottawa* (one I have elsewhere referred to), 
why a heavy blow of the sea, with the ship heeling and her head poìnt- 
ing eastward, would he likely to produce a change in her magnetism, 
when her previons magnetic distribution was solicited by terrestnal 
actìon in an angle of 80** or 40* of difference. And we see why the 
deviationa of the compass in iron shìps should, differently from those 
of wooden ships, be sometimes wetterly and sometimes easterly in ships 
bnilt and trading in home latitndes ; for here, wfailst in wooden ships, 
where the iron work is in detached masses, the ship can have bnt little» 
extemaUy, of the character of a true magnet, and can possess bnt 
email comparatire differences from the position of her head whilst 
bniiding ; in iron ships, on the converse, where the ship is rendered 
by percnssiye action a powerful and, retentively, true magnet, her 
deyiating action must be expected to be different, as the polarity of the 
head or stem may differ in denomination, òr as the ship's magnetic 
pelar axis may happen to lie over to starboard or port. 

AB an objeetion might be made to deductions from. ezperimenta on 
simple individuai bars or platee of iron being applied to the case of iron 
ships bnilt up of thousands of pieces, I have repeated the experiments, 
fiubstituting for an entìre piate or bar of iron a piate about 18 inches 
long and S broad, made up of numerous separate plates, and combined 
in the manuCT of the plating of iron shìps. The compound or combined 
piate of some eighteen or twenty pieces yìelded, under percussion, 
vibralion, or bending, results precisely similar to those obtained by the 
use of single plates or bars. 

PBOBABLE MAXIMUM BEPTH 09 THS OOBAV. 

Hb. W. Dablino has propounded to the British Assodation the 
theory, that as the Sea covers three times the area of the land, so it is 
reasonable to suppose that the depth of the Ocean, and that for a large 
portion, is three times as great as that of the highest mountain. — 
Athenoeum, No. 1456. 

* Where the compass suddenly changed two points. 
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ELECTRIC POLARITT. 

VoLPiCELLi lias been making use of Metallic and oiher kinds of Eodg 
in a series of experiments, from which conclusions are drawn **Tery 
favourable to the idea of an Electric Folarity pre-existing in the mole* 
cnles, and manifested by the pertnrbations produced in the molecular 
condition." Angstrom has inquired into the phenomena of the Spectram 
of the Electric Spark, and found a remarkable difference firom those of 
the solar spectrum ; and in some of the effects an approach towards an 
explanation of the colour of doublé stars. Tried in various gases, it 
was noticed that, ''in the ozygen spectrum, the greatest number of 
bright lines occur in the blue and violet ; in the nitrogen spectrum, in 
the green and yellow ; and in the hydrogen spectrum, in the red." — 
Chaiìiberia Journal. 

ELECTSIC QUALITIES OF MAGNETIZED IRON. 

Professor W. Thomson has observed to the British Àssociation, 
that the ordinary phenomena of Magnetism prove that there is a diffe- 
rence between the mutuai physical relations of the particles of a mass of 
iron, according as it is magnetized or in an unmagnetic condition. 
Joule^s important discovery, that a bar of iron, when longitudinally 
magnetized, experiences an increate of length, accompanied with such 
a dinùnution of its latenti dimensions as to leave its balk unaltered, is 
the first of a series by which it may be expected we shall leam that aH 
the physical properties of iron become altered when the metal is mag- 
netizeo^ and that in general those qualities which bave relation to 
definite directions in the substance are differently altered at different 
inclinations to the direction of magnetization. In the present commu- 
nication, the author described experiments he had made — ^with assist- 
ance in defraying the expenses from the Royal Society, out of the 
GK)yemment grant for scientific investigations — to determine the eifects 
of magnetization on the thermo-electric qualities, and on the electric 
conductivity, of iron. 

MEASUREMENT OF ELECTRIC POTENTIALS AND CAPACITIES. 

Professor W. Thomson has described to the British Àssociation 
three instruments: — The first, a Standard Electrometer, designed to 
measure, by a process of weighing the mutuai attraction of two con- 
ducting discs, the difference of electrical potentials between two bodie» 
with which they are connected ; the second, an Electroscopic Electro- 
meter, which may be used for indicating electrical potentials in absolute 
measure in ordiìiary experiments, and probably with advantage in 
observations of atmospheric elech'icity; and the third, for which a 
scientific friend has suggested the name of Electro-platymeter, an 
instrument which may be applied either to measure the capacities of 
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condacting surfaces for holding cliarges of electricity, or to determine 
the dielectric inductive capacities of insulating media. 

APPASEKT MECHANIOAL ACTION DUBINa ELSCTBIO IRANSFER. 

A PAPER on this subject has been oommunicated to the Brìtìsh 
Àssociation, hj Mrs. Grosse, vidow of the late Mr. Andrew Grosse, 
whose startling experìments in Electricity have from time to time bee^ 
recorded in our Yeq.r'Book. 

Dr. Flayfair stated that at the last meeting of the Àssociation, Mr. 
Grosse had read a communìcation on some phenomena which took place 
in the electric current : it was objected on that occasion, that it was 
possible the gold which was carried OTer might bave been impure gold ; 
and that it was owing to a solution of copper that was in the gold that 
these mechanical phenomena ensued. Mrs. Grosse, with a desire to 
show the accuracy of ber husband's experìments, had since bis death 
repeated the ezperiment with pure gold, and obtained the results 
mentioned in the communicàtion. 


ALLOTROPIO MODIFICATIOKS OF CHLORINE AND BROMINE. 

Dr. Andrews, in an important paper read by bim to the Brìtish 
Àssociation, on Allotropie Modifications of Ghlorìne and Bromine to 
the Ozono Form of Oxygen, shows that chlorìne and bromine, when 
submitted to a serìes of electric dischorges, acquire the power of dis- 
solviug platinnm, which they do not possess in their ordinary state. By 
agitation with the water actìye chlorìne is absorbed, and converted into 
its ordinary state. 

EFFECT OF MECHANICAL STRAIH ON THE THERMO-ELECTRIC 

QUALITIES OF METALS. 

Professor W. Thomson haTing found that iron and copper wire, 
when stretched by forces insnfficìent to cause permanent elongation, had 
their thermo-electric properties altered during the contìnuance of the 
strain in a direction opposite to the effects which Magnus had obtained 
when wires are permanently elongated by passing through the draw- 
piate, has examined the effect of the longitudìnal and latend compres- 
sion and extension, and he finds that the peculiar thermo-electrìc 
qnalities produced are those of a crystal. As regards iron, the general 
conclusion is that its thermo-electrìc quality when under pressure in 
one direction deviates from that of the imstrained metal towards bis» 
muth for currents in the direction of the strain, and towards antimony 
for those perpendicular to it, and the residuai thermo-electrìc effect of 
the permanent strain is the reverse of that which subsists during 
application of the strain. — Proceedings of the JBritish Àssociation. 

the yoltaio battert for militart purposes. 
Gaptain Ward, of the Eoyal Engìneers, has published an important 
paper **0n the Aj^lication of the Voltaic ,Battery to Military Pur- 
poses,'* in which he shows how the methods are to be applied with the 
greatest power and economy. He prefers a small Grove's battery, and 
a fuse of platinum-wire, as this wUl bum even should the insulatiou 
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not he qùte perfect, which cannot be laid of other fusei. By adapiìiig 
a helix to his wire, he ezplodeBa<di«rgeat a distanoe of fonr miles, and 
he has fired eight guns at onoe. He points out^ moreoTcr, the use 
vhich. may be made of this oontrìTanoe in oommnnicating àgpaÌB ; and 
it^hecomes clear that henoeforth élecizìcity irìll enter into the means 
and applianoes of war. Oolonel ForUoek, in hìs notes to the pajier, 
Tomarks : ''Mr. Wheatstone has ezphilned to me mony noTel and 
ìngenious contrìyances ; such, for ezample, as the mtrodiiction of a 
small clock-movement, by whìch the dlscharge shonld be effected at any 
interrai of time» from a few minutes TLpwards, so that a charge of 
powder might be left to explode of itself at a definite time, or if en^ 
dosed in a floating-case, might be allowed to drift against a ship or 
other object, and would esplode at the instant the drcuit became doeed 
by Ihe action of the clook-work." And it ìa now known that gnu- 
powder can be fired ^'by a current indnced by a magnet, without the 
interrention of a voltaic hakiìt&rj,"-^0hamòer8^8 JowrwU. 


NBW EXPLOBIVE APPARATUS. 

The Major of Engineera, M. Ebner, has laid a Report before the 
Anstrian Academy of Sciences, which relates to the BolTÌng of the ques- 
tion, ** Whether electrieity or voltaism is preferable for the ezplodiiig 
of mines in qnarries f &c. The Keport gives preferenoe to the former, 
beoause the amonnt of effect of the yoltaic battery d^^ends on the 
qnality of the conductor throngh which it has to act ; and whenever a 
great effect (force) is reqnired, the altematiTe presents itseli^ eìther to 
use colossal batteries, or costly conductors of the usnal large dìmen- 
sions. Electrieity, on the contrary, operates in consequence of a 
mechanic action, wìthont the co-operation of the conductor ; and as the 
resistance does not exist, conductors of cheap material and small power 
are sufficient. The apparatns adopted now by the Anstrian Oorps of 
Engineers, consisto of two discs or platea, of 12 inches diameter, and 
the chai^ is made withont the conductor being ouployed, by the mere 
pladng of a point between the platee. A smaUer apparatns can be 
carried on a strap on the back of a man. The conductor consista of 
soft brass wire, of half an inch thickness, and each apparatns is for- 
nished with 2000 fathoms of plain wire, and 400 &thoms of wiie 
eoated with gatta peroha, and also materìals for eonstmcting ìsolated 
eondnetors. The exploaiTie sabstance, a misture <^ sulphur, antimony, 
and ehkrìde of potaah, can be made with esse, and plaoed in the fami 
of a eartrìdge at any part of the eondueting line. With tib.e8e appara- 
toses expioaiomi have been effected at a distanoe of H Gexman leagnea, 
and fifty minea ezploded simultaneously, on a line of 100 fiMlioma. 
Under water explooona were effected at a distanoe of 400 fiBtthoms, the 
conductor extending to the length of 500 fathoms. The effects of these 
machines aie independent of seasons and weathers. At the explosions 
made under water m the Danube, near Gkein, and the marUe quarries 
Bear Neustadt, it has been uaed for two yeara, without the loss of a 
single life. Aocording to a signal, the explosion ia made when the 
ezcavators and others are absent, and bore holes are mostly exploded 
«multaneously. — Mechamici Maffasdf/ie^ No. 16S8. . 
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BZKEBiianrTS vith a laboe BLisonto-xAcarm. 

PiiOFBBfiOR W. TH0X80N faas deacribed to the Brìtiah Associaiion 
these experiments made hj Hr. Joule. The relation of thè ezciting 
fo!roe to the sostaiziiiig power o£ a magnet was the snbject whìch it was 
the aathor's deeóre to ezamine, the ]aws arrìred at beìng Tery diyeigent 
firom thoBe usnall j reeeired. The soft iron made use of in thìs magnet 
-w&s of SQch a nature that it always — ^probably on aooount of intense 
magnetization <bi some former oocaaion — ^retained a residuai polarìl^ 
which was always in the same direction. The magnet might be excited 
\)j a current wMch developed a pokrìty opposed to the residuai one ; 
but, on the interruption of the current, the latter reappeared. With 
high power, the lifting power fell short of beìng proportional to the 
square of the cunent; but withfeeble ezcitation, Mr. Joule found the 
sustaining force to rary as the fonrth or fifbh power of the current 
strength employed. 

Br. fiobìnson gaye an aocount of some of bis own experiments o^ this 
Bubject^ whìch confirmed those of Mr. Joule. The magnet made use of 
in his experiments oonsisted of two upright pillars of soft iron, with a 
moveable orosspieoe of the same metal, whidi enaUed him to Tary the 
length of the limbs «f the magnet. To determine the lifting power, a 
keq)er, or sub-magnet, aocurately planed, was placed acroes £rom pole 
to pole of the magnet, and, by a snitablé mechanical arrangement, the 
fofoe necessaiy to separate it from the excited magnet was determined. 
An approach to the point of magnetic saturation soon manifested itself, 
and, in this respect, the experiments of Professor Bobinson were qiùte 
confirmatory of those of Mr. Joule. — ^Professor ledali remarked that 
he had someiómes been surprised to observe the comparatively low 
power of excìtement in Mr. Joule> experiments at which the approach 
to magnetic saturation was exhibited. In MùUer's experiments, where 
thick bars of iron were used, it required rery strong excitation to pro- 
duce the fidling off, ftom tìie law that tìie magnetic attraction is pro- 
portional to the square <^ the exciting current. In Mr. Joule*B experi- 
ments masses of soft iron were made use of^ of far greater size tfaaa 
those used l^ Muller, but nevertheless the falling off from the law 
alluded to soon exhibited itseH In the remarks which had been 
bnnight More the Section, the shape of the magnet was omitted as an 
elcBMat in iJie questìon ; but, in aU probabtlity, it wonld be found that 
if one of the limbs of Dr. Bobinson's magnet were employed alone as a 
straight bar, ita magnetìsm being measuied by its action upon a freeij 
snspended magnetic needle, instead of by its li^ong power, the magnetic 
saturation of tìtie bar would be mueh more difficult of attainment. Or 
eTen preserving the form of ei^riment made use of by Dr. Robinson, 
and introducìng a piate of non-magnetic matter one-tenth or one-hun- 
dredth of an inch in thiekness between the keeper and the magnet, a 
totaliy different law of Hfting power wonld be obtained ; the magnetic 
attraction in ihe last case wonld preservo its proportionality with the 
flqnare of the corrent for a muÀ longer period. À current which 
would appear to saturate the magnet in Dr. Bobinson's experiments 
wonld not saturate it in the latter case ; and there does not appear to 
be any sufficient seaaon for acoepting the latter zesult in preference to 
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the former as expreBsiye of the abeolnte capadty of the magnet for 
magnetization. — Dr. Robinson observed in reply^ tiiat he believed his 
method of experìment preferable to that suggested by Professor Tyndall 
for the special object in -view. He regarded the dismption of direct 
contact better calculated to throw lìght on the trae state of the magnet 
than the separation of the keeper where an interval existed between it 
and the magnet. He had actnally introduced snch an interval as that 
spoken of by Professor Tyndall, and it was trae that he had found a 
totally different law from that arrived at when magnet and sub-magnet 
were in <ìont&Gt.—'Athen(Bumy No. 1466. 

RUHMKORFV'S APPARAIUS. 

Professor Faradat has ezplained at the Boyal Institation) the 
action of Rnhmkorff's Apparatus, by which the effects of induced elee- 
tricity are most strikingly exhibited. Mr. Rnhmkorff is a philosophical 
ìnstroment-maker at Paris, who has contrived by the application of 
well-known principles, and by a new combination and enlargement of 
the induction coil, to produce firom voltaic electricity some of the beau- 
tiful effects of the electricity excited by the most powerfiil machines ; 
and thus to show most clearly the identity of tìie force excited by 
fnction and by chemical action. The apparatus consists of a primary 
coil of copper wire, round which there is wound a large quantity of 
finer covered wire ; and by sending a Toltaic current through the first 
coil, electricity is induced in the second, though no portion of the 
Yoltaic current passes through it. This ^^secondary current," as it is 
called, possesses an intensity resembling that excited by the electrìcal 
machine. The induction of an intensity current in a second wire was 
discovered twenty years ago by Professor Faraday, who exhibited on the 
lecture table the originai apparatus, by means of which that effect was 
produced. The induced electricity perceived on making contact with 
the voltaic battery is of the opposite kind to that excited on breaking 
contact, and Professor Faraday stated that the cause of there being no 
observable e£fect excepting at the moments of making and breaking 
contact was that the two opposing currents being equìd in force, they 
neutralized each other. By a mechanical arrangement, which those 
who are acquainted with a common medicai coil apparatus will under* 
stand, the contact is made and broken automatiodly with immense 
rapidity, and by this means the two électridties of the secondaiy cur- 
rent are separately brought into action. Ruhmkorff's apparatus is 
indeed little more than a greatly enlarged medicai coil machine. The 
flood of electricity developed by this apparatus was exhibited in many 
beautiful experìments. When a jar coated inside with tin-foil was 
placed within the exhausted receiver of an air-pump, and one end of 
the second wire was connected with the inside of the jar, and the other 
end with the metal piate of the pump, there was a copious outpouriog 
of purple light from the interior of the jar, accompanied by concentrated 
electric flaiàes, which varied in intensity as the strength of the voltaic 
battery was increased or diminished. Another remarkable exhibition 
of this condition of electric force was its passage in a succession of 
sparks between the ends of two wìres. The sparks suoceeded each 
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other so rapìdly as to be not separately distinguishable when the wires 
were statìonaiy, but on moving them aboiit each spark was distinctly 
yisible ; the optical effect, in consequence of the short dnration of the 
electrìc spark, being the reyerse of that when a continuous light ìs in 
motion. Yarìons modifications of Rnhmkorff's coil bare been made by 
Mr. Ghrave and others, to increase its intensity effects, and to make the 
kind of electrìcity evolved approach stili more closely to that excited by 
frìction. In one of the arrangemcnts shown by Professor Faraday, in 
which the secondary wire was connected with tiie interior of a Leyden 
jar, the positire and negative electricities of the secondary current were 
exhibited separately, and prodncing diffèrent effects ; one being inten« 
8i£ed by passing through tìie jar, and the other being in its ordinary 
oondition. The sparks emitted by the intensified current were much 
more brìUiant, and made a londer sound than the other, and the 
actions of the two cnrrents were also diffèrent ; for the former pierced 
holes through paper, whilst the latter set the paper on fire, and the 
ordinary current ignìted gunjwwder, which the other merely threw 
aside. Professor Faraday observed, in conclusion, that the extra- 
ordinary phenomena exhibited by Kuhmkorff's apparatus open new 
fields for discovery, which, if he were a younger man, he should bave 
eagerly investigated, and he trusted that others who had their mindff 
directed to the subject would be able to elicit by the obserration of 
those phenomena many important truths in electrìc science. 


DEOOMPOSITION OF WATER. 

Professor Andrews, of Belfast, has read to the Brìtish Association 
a paper *'0n the Potar Decomposition of Water by Frìctional and 
Atmospherìc Electrìcity.'* By an ingenious arrangement, the author 
was enabled to show that water is decomposed by the common machine ; 
and also, by using an electrìcal kite, he was able, in fine weatlier, to 
produce decomposition, although so slowly, l-700,000th of a grain 
of water was decomposed per hour. 

NATURE OF CONDUCTION. 

Professor Faraday has illustrated at the Boyal Institution a dis- 
puted question in Electrìcity respecting the Nature of Oonduction — a 
qnestion which has engaged attention for at least twenty years, and 
stili remains in doubt. The point iu dispute is, whether electricity 
can be transmitted through fluid bodies without decomposing them. 
In explaining and illustrating the subject, Professor Faraday intro> 
duced a number of experiments to show the relative powers of diffèrent 
substances in conducting frìctional and voltale electrìcity. The oon- 
duction of frictional electrìcity by wires, by the hand, and by a solid 
piece of nitro when applied to a charged electrometer, is supposed to be 
produced without any chemical action, and is called a *'conduction 
proper;" but when liquids are the media through which electrìcity is 
conducted, decomposition takes place ; and many experiments seem to 
{X>nfinn the opinion, which by some electrìcians is considered an esta- 
blished law, that the amount of decomposition has a definite relation 
to the quantity of electrìcity transmitted. It may be observed, that 
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Professor Faraday'B researches bare esiablished the fact tbat when aa 
eleetric curront is paaBing tfarough a fluid and deeomposing it^ th« 
procesB of deeomposìtloii takes pl^e inBtantaneoiiBly in each particle of 
the flnid that serres to oondnct the eleetricity, and that a tram of 
deoompoeitions and reeompositìonB is thns set in action. Whether any 
portion of electrìcity passes by ^'conduction proper," beyond that which 
thns deoomposes the fluid, ìb the question that remains to be deter- 
mined, and on whìch Professor Faraday expressed himself stili donbtfol, 
thongh it mi^t be gathered from lus obaervations, that bis opinion 
leans towards the hypothesÌB of partial ''eondnction proper" throngh 
fluida. To gire an idea of the vast qnantiUes of electricity that aze 
excited by chemieal action, and the difficulty of estimating the amonirt 
transmitted, he kept a galvanometer deflectod for a few moments by 
the excitement of electricity in a small pair of plathmm and zinc platef 
applied to his tongne, and observed that in that short space of time a 
greater qnaatity of electricity had been called into action by those small 
platea than is oontaìned in seyeral thnnder*stonns. From this, it 
might be inferred that a quantity of Toltale electricity, inapprecìaUe 
by the instnunents empioyed in ordinary ezperimenta, might be oon- 
dncted nnobserved withont deeomposing action, which quantity, how- 
ever, ìf it had been in the state of intenaity of Metional eledsicity» 
would exhibit powerful effects. 

Professor Faraday notioed the experìments of éLeetricians on the 
Oontinent, which appeared to confirm the notion that even frictìonal 
electricity cannot be oonducted through water withont deeomposing 
it; and in oppoaition to that hypothesis he ezhibited others, which 
he said it is difficult to explain, exoept on the supposition that water 
conducts directly, in the same manner as solid conductors. Two 
wet muslin bags, blown out, to reaemble in effeet two largo soap 
bubbles, were held in the eleetric fleld, between the electrical machine 
and a eonductor connected with the earth, withont being so near as to 
receive any charge. When removed together, and applied to tìie elec- 
trometer, there was no indication of electricity; but when one bag 
was separated from the other whilst under the influence of electrical 
induction, they then ezhibited electrical conditi ons, one being negative 
«nd the other positìve, in the same manner as two metallic ballswould. 
The evaporation of spirita of wine without deoomposition, by the beat 
of two immersed oonductìng platea from a yoltaìc battery, was also 
noticed as evìdenee of ''conduction proper" by a fluid. Professor 
Faraday, in condosion, expressed his ignoranoe of the nature of the 
mysterìouB power of electricity, and said, with respect to the spedai 
action of the force he had that eyening notioed, his mind was stili in 
doubt. — A iUu, 

TABLH-BAPPINQ. 

8iE Datid Bsvwbteb has communicated to the public joumala an 
account of his sittings, whence we extract the following : — 

" It Ì8 trae that I saw at 001*8 Hotel, in company with Lord Bronghsm, aad 
at Ealing, in company with Mrs. TroUope, acTeral mechanical effects which I 
wae imable to ezplahi. But thoug^ I oould noi aocomit for ali these effeeta, I 
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never thooght of aacrìbing them to spìrits staUdng beneath the drapery of th» 
table ; andtl saw enomgli to satiafy myself that thej coald aU be produced by 
knman hands and feet, and toprove to otbers that some of them, at least, had 
flQoh aB orìgin. Were Mr. Hume (the American meditmi) to assmne the eha- 
raeter of the Wizard of the West, I wonld enjoy his ezhiDition as much as that 
cf other conjnrors: but when he pretenda to possess the power of introducing 
amongthe feet of hìa audience the spirits or the dead, of bringing them into 
phyaical commnmcation with their dearest relatives, and of rereuing the secreta 
of the grave, he insulta reli^on and common sense, and tampers with the moet 
sacred feelings of his victuns." Tn another lettor, 8ir David entors in more 
detail into what Lord Brougham and he saw done bj ** the spirits," and what 
thejr dìd Tioi see : " It is not true that the accordian jplayed an a4r throughoutf in 
Ijord Srongham's banda. It merely aqneaked. It is not trae, as stated in an 
article referred to bj Mr. Home, that Lord Brou^uun's ' watch was taken out 
of his pocket, and found in the hands of some other person in the room.' No 
Buch ezperiment was tried. . . . At Mr. Coi's house, Mr. Hume, Mr. Coi, Lord 
Brougham, and myaelf sat down to a small table, Mr. Home having preriondy 
reqnested us to examine if ihere was any maohinery abont hia peracm, an ezamina- 
tion, however, which we decUned to make. When ali our banda were npon the 
table noises were heard — ^rapping in abundance ; and, finally» when we rose up 
the table actuallr rose, as appeared to me, from the ground. . . . Besides the 
experiments witn the accorcBan, already meationed, a amali huid-beU, to be mng 
by the spirits, was placed on the ground, near my feet. I placed my feet round 
it in the form of an ang^e, to catch any intrusive apparatus. The beli did not 
tìag ; but when tàken to a place near Mr. Hume's feet, it speedily came aerosa 
atnd placed ita handle in my band. Thia waa amuain^; It cUd the same thing 
btmgUngly to Lord Brougham, by knooking ìtself agamst his lordahip's knuddes, 
and after a jingle it fell. The téance was mqat curious at Ealing, wnere I was a 
more watchful and a more successful observer. I wiU not repeat the revelations 
made to Mrs. TroUope, who was there, lest I should wound the feelings of one 
so accompUshed and senaible. I remember them witìk uomingled pain. The 
spirita were bere very active, prolifto in raps of various intonationa, making long 
tables heavy or lieht at command; ticklin^ knees, male and female, but fdways 
on the side next the mediimi ; tying knots m handkerchiefs drawn down from the 
table, and afterwards tossed npon it; and prompting Mr. Hume, when he had 
thrown himself into a trance, to a mìaerable paraphraee on the Lord's Prayer. 
During these experiments I made some obaervationa worthy of notice. On one 
occasion the spirit gave a strong affirmative answer to a question by three rapt, 
imuauall^ Iona. They proceedra from a part of the table ezaotfy within the 
reach or Mr. Hume's loot, and I distinctly saw three movementa in his loins, 
perfectly simultaneous with the three rapa. 


TABLE-TURVINO AND SPIRIT-RAPPIVOS. 

We find the following in an able but brìef notice of Faraday's Hxperi- 
mental Resea/rche» in Electricityy toI. ili., in the Edvnbwrgk New 
Philoèophical Jou^mal, No. 3. 

The hasty observers of wbirlìng tables, and so-called spirìt rappings, 
and ali the host of half-trained amateurs who hare imperfectly mas- 
tered the alphabet of electricity, shonld stndy a page or two of this 
▼olnme^ before intmding on the precious lame of Faraday with ill-con- 
sidered questions. He has been drìven to make public complaint of 
the unxeasonable demands thus made upon him, and that he is entitled 
to do so, those will most f uUy acknowledge, who can best follow the 
discusaions of this profound hook, and who also kuow how willing its 
ftuthor is to aanst the studies of the unleamed, and how much he 
delights in rendering his attractiye science a sonrce of iostruction and 
amusement eyen to children. Let those who decide upon the import 
of the most startling and unezpected physical phenomoion, after one 
or two hastUy devised and imperfect experiments, read (to take one 
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ezample)} the account of days, nay weeks, spent by our author in 
decidmg the apparently simple, but in real%, very difficult question, 
" Cau a Ma^et exist with only a North or only a South Fole ; or must 
it bave two poles ?" and till they bave obserred in the same spirit, 
and made certain tbat their supposed phenomenon has an actual exist- 
ence, and tbat tbey bave a distinct and answera^le question to put, bé 
filow to take sucb a man as Faraday from labours by wbich ali bis 
brethren are gainers. 

PRESEKT STATE OF OEGANIC ELECTRICITY. 

Professo» Goodsir has communicated to the Edinburgh New Philo- 
sophical Journal, No. 4, "A Brief Review of the Present State of 
Organic Electricity." 

The general Theory of Electricity, says the Professor, has rapidly 
approached a consistent fonn through the labours of recent physicìsts, 
and particularly by the researches of Mr. Faraday. The hypotheses of 
one or of two electrìc fluids, howeyer modified, have been found tenable 
only so far as they ùiTolve the idea of force. In the phenomena of 
statical as in those of current electricifcy, there is constantly pressed upon 
the obserrer the necessity of admitting two forces, or two fonns or 
directions of a force, inseparable from one another. And thus '^the 
influence which is present in an electrical condition may best be «on- 
ceived of as an axis of power having contrary forces, exactly equal in 
amount, in contrary directions." * 

This peculiar form of force manifests itself in different kinds of 
ìnorganic matter, under circumstances such as friction, change of 
temperature, magnetic influence, and chemical action. 

It is also manifested in organized beings, not only under circum- 
stances in which they stand related to it as masses of mere matter, but 
more particularly durìng the actions performed by their component 
textures and organs. 

Electrical science has been hitherto chiefly prosecuted in the region 
of Ìnorganic nature ; and altliough Volta opened up a boundless field of 
discovery in the region of Ìnorganic under the influence of organic 
«lectricìty, the latter stili remains oomparatively uncultivated. 

In the investigation of electrical force, as manifested in organic 
nature, the peculiar economy of the organized being must be taken into 
account. Each organized being, although dependent on certain esternai 
circumstances as the oonditions of its existence, is, nevertheless, a 
system per se. Irrespectìve of those electrical conditions into which it 
may be thiown, through surrounding bodies, or through the medimn 
in which it lives, it undoubtedly contains more or less numerous 
sources of electrical disturbance, in the numerous processes and 
arrangements productive of currents, in the structures which col- 
lectively constitute its organization. The organized being may be 
considered éUctricaUy as a system of electrical currents, exdted by 
electrical arrangements in the dispositìon of its fluids, textures, and 
organs. 

So far as has yet been ascertained, these electrical currents, with 

* Faradfty, Philotojrkical Transadions, and Bx^erimental jRegearcìiei in JSUc- 
iricity. 
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the exception of those produced by the special batterìes in the electrical 
fishes, are not employed in the eoonomy of the being. They are merely 
necessary oonseqnences of the oiganic processes canied on by the diffe- 
rent stmctnrea ; and effect, by their arrangement, the distribntion of 
the resolting eleciricity, and the maintenance of Ihe general electrical 
eqnilibrinm of the organic system. The detection and inyestigation of 
these organic electriciÉd phenomena are, however, important, not only 
for general electrical science, but also for the elucidation of the organic 
processes themselves. Residuai phenomena, as such electrical dis- 
turbances mnst generally be oonsidered in physiology, will, when 
investigated, indicate the probable nature of the actions from which 
they resnlt. 

Professor GK)odsir then passes in review the electrical phenomena of 
plants, and their condition ; and animai electricity, and the special eleo- 
trio apparatns in certain fishes. 

FOBOBS BYOLYSD DUBINa XUSOULA& OOHTRACTION. 

Mr. H. F. Baxtbb, in a paper contributed to the Philo$ophical 
Mciffdzinef No. 65, thos conclndes an Experimental Inquiry, under- 
taken with the view of ascertaining whether any Force is Evolved 
during Muscnlar Gontraction analogous to the Force EyolTed in the 
GymnotuB and the Toipedo; the commnnication having been preTÌously 
r^ at the Boyal Society : — 

** The resulta of our inquiries lead usto beliere that during muscular 
contraction a force is eTolyed, as in the fish, but that it is only during 
extraordinary muscular exertion that it can become manifest to the 
galyanometer. We are perfectly aware of the objections that may be 
niged inreferenoe to the fish being provided with a special apparatus. 
In our first endeavours also to obtain some result vith the galyanometer, 
and in which we fiedled to obtain any eyìdence of the existence of a 
force being eyolyed, we were then led to the conclusion as to the im- 
probability of any force beooming free, as it were, during muscular 
contraction ; that whateyer force might be present would be expended 
or conyerted during the act of contraction ; but we could neyer get 
oyer the difiiculty which the resulta of Matteucci, obtained by means 
of the frog, presented for our consideration, and which is doubly 
increased by Ùie resnlts we haye now related in the present paper. In 
xeference to the fish^ also, we mnst remember that the force eyolyed 
bears some relation, aocording to Matteaoci, * to the* actiyity of the 
functions of circulation and of respiration, and of eyery act of nutrì- 
tion.' The apparatus may be a meana for the eyolution of the force, but 
not A producer of the force ; and we haye some reasons for belìeying 
that iSie electrìc condition of the blood in the liying animai must not ba 
oyerlooked." 


VBW SPBOIES OF BLBCTKIO FISH. 

Mr. Akdrbw Murray, in a paper communicated by him to the 
Ediiìbwrgh New Philoaopkieal Journal^ No. 3, ''On the Naturai 
History of Electrìc Fishes," describes a new species of Malapterurtbe^ 
found near Creek Town, in the muddy» brackidi water of the rìyer Old 
Calabar. Mr. Murray has receiyed four spedmens of this undescrìbed 
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specibs of McdapterìMTìis, None of them exoeeded foor ìnches in 
length, althongh the Bey. Mr. Waddell (a resident mìssionarj, from 
whom Mr. Murray received the fish), mentions that they grow to be as 
large aa a herring. They seem to have been powerfuUy endoved wìth 
the electrìc £u:iilty ; in this reepect differing from the NUe species, 
which haa its electrical power weak in comparison with that of the 
Oymiwtua; while this new species wonld appear to enrpasB it in 
force (particnlarly when si2e ì^ taken into oossideration), a small 
specimen about two inehes in length ha^ing given Mr. Waddell a shock 
which reached to his shonlder, They seem to bear captiyity well, fbr 
Mr. Waddell kept one of them for six weeks in a tnmbl^ of water, 
and it gare severe shocks daily. 

Mr. Murray giyes the descrìptìon of this spedes, to which he adds : 
'*It wili be seen that the principal differenoes between the Malap- 
terurus electricus and this species are the foilowii^. The fonner is a 
larger fish, reaching fourteen, and cren twenty-one inehes in length, 
while the ordinaiy dimensiona of this wonld appear to be abont four 
inehes, althongh it may sometimes reach six or eìght. The formula of 
the nnmber of rays in the fine of the two fishes also differ. The num- 
ber in the yentrals and candal are the aame, bot the Nile fish has nino 
in the poeterai and twelye in the anal, while in this fiah there are 
respectÌTely only eight and eight. In the M, èiectricus the upper jaw 
slightly projects over the under. In this species the rererse ìs lìe case, 
the lower jaw projecting deddedly (thongh net veiy fieur) in ad-vance of 
the upper. The barbale on the upper jaw of Jf . deetricu» is a third 
shorter than the head ; Benmensis (the name gìren to thia new species, 
from the river emptying itself into the Bight of Benin) haa it longer 
than the head. In the f^mer the ^-opening terminateis at the low€r 
edge of the pectond fin, in the latter the peetoral fin is attached at the 
middle of the gill-opening, and its lower edge does not nearly reach the 
base of the gill-opening. There are some difierences in IJie relative 
proportion of the different parts of the two fishes, and there are also 
some other differences in the form of some parts of the fishes (suèh as 
the operculum), which are not so readìly embodied in wcsxis, but the 
differences which will most easily enable them to be distinguished at a 
glance are the markings, if these shall be found to be Constant. The 
spots on M. dectricus are much lazger and more numerous than on this 
species, and it entireiy wants the white bande acroas the tail, and aeroès 
the caudal fin, which bave been above deseribed. 

In the subsequent Number oÌ the journal, Mr. Murray adds the fol- 
lowing intereating information received from Mr. W. G. Thomson, who 
was stationed for several years at the Greek Town odssion station on 
the river Old Galabar. 

Mr. Thomson states that the electrìc properties of the fish are made 
use of by the natives as a cure for their sick children. The fish is pnt 
into a dish containing water, and the child made to play with it ; or 
the child ìs piut in a tub or other vessai wìth water, and one or more of 
the fish put in beside it. It is interesting to find that a remedy, which 
has only oi recent years come into lavour among ourselves, should hàre 
been already antìcipftted by the unlettered savage, who prebably hae 
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liad the remedy handed down to him by tradition from remote genera- 
tions. 

Mr. Thomson also mentìons an ìnstance of the electrìc power which 
feli under his own notice. He had a tame heron which had been taken 
young, and never had had an opportunity of fishing for itself. On one 
occaaion, some liye fish were brought for it, and amongthem was a small 
Malapterti/rua, The bird swallowed it, bnt had no sooner done so than 
it gave a great scream, and was thrown TÌolently backwards. It got 
up agaìn, and soon recorered, but always remembòred the circurnstance, 
and would never after touch a Madapterurus» 

Professor Goodsir, in a paper read by him to the Royal Physical 
Society, after reviewing shortly the resnlts of Pacini's recent examina- 
tion of the electrical orgons of Torpedo, Gymnotvs, and Malapterwnts, 
and his own examination of the presnmed electrical organ in the tail of 
the skate, discovered by Dr. Stark, and sabsequeQtly described by Robin, 
States that, so far as Ms own dissection had prooeeded, the structure of 
the specimen of MalapterurvSf for which he was indebted to ÌSr. Mur- 
ray, oorresponded with the description of Pacini ; with the exception of 
the structure of the electrical organs themselves, in which he had 
hitherto feùled in detecting lozenge-shaped platee or oerebral cella, but 
could make out only a fibrous meshwork, permeated by a gelatinous 
granular substance, as had been preyìously stated by M. Geo£frey St. 
Hilaire. The presnmed inner electrical organs he found, as Pacini had 
desoribed, to be merely fibrous membranes, with subjaoent fatty deposits. 

YOLTAIO BLEOTBIOITT. 

Pb. Ttsdaljj, in a lecture delivered by him at the Royal Institution, 
has noticed the peculiar developments of the force by Secondary Cur- 
rents and by Heat. When an electrìc current passes through a coil of 
copper wire, it induces an action in bodies around the coil. Thus, when 
a piece of soft iron is introduoed within the hollow formed by the 
twisted wire, it becomes strongly magnetic, and magnetism is also in- 
duced in iron brought near any part of a wire through which voltale 
electrìcity is transmitted. If, instead of iron, the coil is snrrounded 
with anoiher coil of thinner copper wire, the latter becomes charged 
with electrìcity at the moment of making and breakìng contact with 
the voltale battery, though no portion of the electrìcity from the battery 
passes directly through it. The effects of the secondary currents thus 
induced were shown by several experiments, in which the momentary 
action on the galvanometer was illustrated by a wire in no manner 
connected directly with the voltale battery. One of these experìment^ 
exhibited this remarkable action in a strìking and novel manner, exem- 
plifying at the same time the dose connexion between electrìcity and 
magnetism. A large hollow coil was placed vertically on the lecture 
table, and whilst the ends of the wire were connected with the voltale 
battery, iron nails were dropped into the centre. The instantaneous 
induction of magnetism in the nails as they fell through the hollow coi], 
exdted electrìcity in the secondary coil, which developed itself by 
defleeting the needle of a galvanometer. The effect of heat in develop- 
ing electrìcity, which was first made known by Professor Seesbeck, was 
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ezplained and illustrateci in a yarìety of experìme&ts. To prodaoe the 
èffect it is necessary tliat there should be a variation of temperatine ; 
a&d it would appear iudeed, that ali variatioiis of temperature, in 
metals at least, excite elecMcity. Whexi the wires of a ^vauometer 
were brought in contact with the two ends of a heated poker, the 
prompt deflection of the galvanometer needle indicated that a current 
of electricity had been sent through the instrument. Even ihe two 
ends of a spoon, one of which had been dipped in hot water, senred to 
develop an electric current ; and in cutting a hot beef-steak with a steel 
knife and a sii ver fork tbere was an excitement of electricity. The 
two metals that exhibit the phenomenon most sensitÌTely are bismuth 
and antimony wben soldered together, and heated at the point of junc- 
tion. The mere beat of the finger was shown to be sufficient to cause 
the deflection of the galvanometer ; and when ice was applied to the 
part that had been preyìously warmed, the galyanometer needle was 
deflected in the contrary direction. By an altemating series of small 
bismuth and antimony bars, the effect may be increased in the same 
manner as the effect of a voltaic battery is intensified by adding to the 
Bumber of plates. A small instrument invented by McJlonì was ezhi- 
hited, whidiwas so extremely sensitiTe of the action of heat, that elee- 
indty was ezcited when the band was held sìx inches &om it. It is 
not necessary, howeyer, that different metals should be used to produce 
sensitive effects ; for a length of brass wìre annealed at given distances 
may be made to develop dlectricity very readily if ali the points which 
have been annealed are doubled together and then warmed by the 
band. When a thermo-electric wire is heated below redness, the elee- 
trio current developed is in the opposite direction to the cuirent excited 
when the temperature is increased to incandescence. This remarkable 
fiact was illustrated by holding the wire in a spirit-lamp, when the 
needle of the galTanometer, which had been first deflected in one direc- 
tion, tumed in the opposite direction as soon as the wire became red 
hot. Br. Tyndall said that no satisfactory explanation had been dis- 
coTered for Ùàa very curious phenomenon. 

SLECTRIO VOSCB. 

Db. TTimALL, in alecture delivered by him at the Boyal Institutian» 
has enteredìnto the consideration of the Fhenomena of Electricity, and 
illustrated, by a yariety of experiments, some of the peculiar actions of 
Electric Force. The attraction of light bodies to an excited electric 
was shown to be not limited to the frìction of glass and resinous sub- 
stances, but that numerous others, such as calcareous spar, sulphur, 
and paper, become electrical when mbbed with silk or flannel. The 
effect of simple attraction was first shown, and then the phenomena of 
repulsion between bodies that had been excited with the same kind of 
electricity. This repulsion of bodies in the same electrical state was 
ezhibited in a remarkable manner in excited paper. A sheet oi 
foolscap placed on a dry board was rubbed over with Indiarubber, 
which caused the paper to adhere dosely to the wood, and strips of the 
paper being then cut off with a knife they strongly repelled each otl^* 
Dr. Tyndall said the hjpothesis assomed for the purpose of oonveyio^ 
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«n idea of tke excitement of electricity ìb, tiiat the friction of an elec- 
trìc machine produoes, in some nnknown manner, a thin staratum of 
•electric fluid to diffuse itaelf over the surfaoe; and that electricity of the 
sarae kind exerts a r^ulaiTe force against ita own partides, vhilst it 
«ttracts other bodies net in the same oondition. He then showed by 
eeveral experimente that tìiere are two kinds of electricity, commonly 
called vitreoufi and resinouB, or positive and negative, and that they 
mutually attract each other. The excitement of negative electricity by 
the friction of sealing-wax, shell-lac, and other substances, and its 
Attraetive action on bodies to which electricity from an exeited glass 
tube had been communioated, occnpied a considerable portion of the 
leeture, the indicafcors employed being in most instances ^ass rods 
balanoed upon points. To exhibìt how veadily electricity is exdted 
dnring ordinazy operations, Dr. Tyndail cassed the gold leaves of the 
«lectrosoope to diverge by strìking on the back of his assistant, when 
«taiàding on a glass Bto(^, with a prepared cat's skin« It is frequently 
i>Ì .great ìmportance in electrìcal investigations to determine whether 
the electricity developed is positive or negative, for which purpose an 
instrument, oaUed the electric syiinge, has been contrived, the action of 
which was exj^ained ; but the scMuewhat oomplicated apparaius does 
not answer the purpose more effectirely than a stick of common sealing- 
wax. Dr. T^^dsìl showed also by sereral experiments that the 
rabber wìtibi which an electric is exeited beeomes at the same time 
^eotrical, so that it is difficult to distiaguish the mbber from the 
electric, as the action seems to be mutuai. He had some difficulty in 
exhibitmg the electricity of the silk rubber, though it was distinctly 
manifest in flanoel ; the amalgam in the former having, no doubt, served 
to conduct the electricity to the band. 


XH8 BLEOIBIO 8P1.&K. 

Dk. Tyhdall, in tiie ninth leeture of his course od. Magaeti8m and 
Electricity at the Boyal Instìtution, made the chìef point of interest the 
nature of the Electno Spark, which he undertook to examine. He 
prefaced his observations on the suhject by noticing the difficulty which 
ali originai investigators experimoe from having to overoome the pre- 
oonoeived notions ef popular hypotheses, aad the eiToneous views which 
the terms oftm given to phenomena oonvey. Tbus the word '* fluid," 
sa applied to electricity, though it seems to oonvey a generally correet 
idea of the action of the force exeited, is calculated to mislead inves- 
^gators into the nature of the foree itself, as there is no proof that it 
paitakes of the chazacter <^ fluid bodies. J>r. Tyndail attribntes the 
light oi the electric quurk not to the appearance of electricity itself, but 
to the incandescence of particles of matter interpoeed in the isterval in 
which the diffuptive disohaige <^ an eleetrified body takes place. He 
Botioed the peocdiar action of electric sparics in oonverting oxygen gas 
into oEone ; and as osone is by some ehemists eonsidaFed to be a modifiea- 
tion of oxygen, by which its active powers are greatly exalted, Dr. 
Tyndail seemed ìndined to believe that the matter of the deetric spark 
would be fonnd to be that peculiar state of oxygen ; though he said he 
had not yet made sufGicient experiment on the subject to enable him 
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io arrive at a definite opinion. He then explained the phenomenéi 
of the Leyden jar, commencing "with the exhibition of a similar elec- 
trical condìtìon in platea of glass, which had metallic platea on botìi 
sidea. Thua, when poaitive electrìcity ia communicated to the metallic 
piate on one aide of àie glaaa, the negative electrìcity ia attracted to the 
piate on the other aide, and the poaitive electrìcity ia repelled to the 
earth. In that condition, the glasa, with ita metallic coatinga, may be 
highly charged ; though, being neutralized, it doea not part with ita 
electrìcity to anrrounding bodiea until a commnnication ia made between 
the two coatinga. In the aame manner the action of the condenaer waa 
explained. The two metal platea, when bronght near to each other, 
and one of them is feebly charged, give no indication of electrìcity, 
becanae the poaitive and the negative electrìcitiea of the two platea are 
neutraliaed. Bnt when one of the platea ia removed, the electrìcity on 
the other becomea directly manifeat ; and in thia manner the feebleat 
tracea of electrìcity may be indicated. The phenomena of the electro- 
phorua were alao explamed on the hypotheaia of the aeparation of two 
diatinct electrìcitiea by their mutuai attractiona and repulaiona. The 
filab of wax, when exdted by fire, becomea negative ; and when an inan- 
lated metal diac ia placed upon it, the poaitive electrìcity in the metal ia 
auppoaed to be attracted to the aide neareat the wax, and the negative 
electrìcity to be repelled to the top. On allowing the negative electrìcity 
of the diac to eacape, by touching it, the diac remaìna poaitively eleo- 
trìfìed. Dr. Tyndall concluded by exhibiting acme of the powerfai 
efifecta of electrìcity, by meana of a battery conaisting of fifteen large 
jara, with which fine wirea of dìfferent metala were defiagrated and 
diaaipated into powder. 

POSITION OP ALUUINUM TS THK VOLTAIO SKRIBS. 

Havutg, through the kindneaa of Dr. Hofmann, been permitted to 
examine a apecimen of aluminum prepared by M. Claire-Deville, (says 
Profeaaor Wheatstone,) I availed myaelf of the opportunity to aacertain 
one of the phyaìcal propertiea of thia extraordinary metal, which it does 
not appear haa been yet determined, viz., ita order in the voltale aerìes. 
The following are the reaulta of my experìmenta. 

Solution of potaaa acta more energetically and with a greater evolu*- 
tion of hydrogen gaa upon aluminum than it doea on zinc, cadmium, or 
tin. In thia liquid aluminum ia negative to zinc, and poaitive to cad» 
mium, tin, lead, iron, copper, and platina. Employed aa the poaitive 
metal, the moat steady and energetìc current ia obtained when it is 
oppoaed to copper aa the negative metal ; ali the other metala negative 
to it which were trìed became rapidly polarized, whether above or 
below copper in the aerìea. 

In a aolution of hydrochlorìc acid, aluminum ia negative to zinc and 
cadmium, and poaitive to ali the other metala above named. With this 
liquid alao, copper oppoaed to it aa the negative metal, gave the 
strongeat and moat conatant current. 

Nitrìc and aulphurìc acida are known not to act chemically in any 
aenaible manner on aluminum. With the former acid diluted aa the 
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exciting liqnid, alominum is negative to zinc, cadminm, tin, lead, and 
iron. The cnrrent with zinc is strong ; wìth the other metals yery 
weak, and it is probable that their apparent negative oondition is the 
resalt of polarization. When aluminnm is immersed in dilute sulphuric 
acid, this metal appears negative to zinc, cadminm, tin, and iron, bnt 
with lead, on which solphnrìc acid has no action, the current is insen* 
Bible. In both these liqnids copper and platina are negative to 
aluminom, and notwithstanding the apparent absence of chemical action 
on the latter metal, weak cnrrents are prodnced. 

It is rather remarkable, that a metal, the atomic nnmber of which 
is so small, and the specific gravity of which is so low, should occnpy 
such a position in the electromotive scale as to be more negative than 
zinc in the series. — Proceedings oftke Royal Society, 

PLUID QALVANIO BATTEET. 

The Rev. Professor Callan states : — " I bave lately tried a battery 
of 70 4-inch cells, in which the zinc and cast iron were very near to 
each other. The battery was charged with one part of salphoric acid 
and three of a solution of common salt. The experìments consisted in 
the ignition of metals and coke-points. A brass wire \ of an inch 
diameter, and a piece of zinc abont f by } of an inch thick, were bumt 
away so rapidly that the lectnre room, which is abont 40 feet square 
and 18 high, was soon filled with the smoke prodnced by the combus- 
tion of the metals. 

**For the coke light, I used Delenil's apparatns ; the light was 
snfficiently intense to enable a person to read the smallest print at the 
most distant part of the room whilst the window-shutters were closed. 
Doring the entire time of the experìments, which lasted nearly an honr 
and a half, the action of the battery was not suspended for more than 
abont five minntes. At the end of the experìments, the light appeared 
to be as brilliant as at the commencement. Had there been time to 
continue the experìments, the power of the battery would, I think, 
liave been sufficient to produce a strong coke light for another hour or 
half-hour. The cost of the acid used in chargiog the 70 cells was about 
^d. or 10(Z. 

<* The voltaic current by which the metals and coke-points were ig^ 
nited was constantly passing through the coil of the galvanometer. I 
forgot to observe the deflection prodnced by the voltaic current during 
the combustion of the metals ; but durìng the ignition of the coke- 
points, the deflection was frequently observed : the average deflection 
did not exceed 40°. I bave since found that the current firom a single pair 
of plates, each an inch and a half square, produces a deflection of 58% 
which requires a current abont twiceas powerful as one which would cause 
a deflection of 40°. Henoe not more than abont the ^th of the power 
of the 70 4-inch cells was employed in producing the coke light. Fif- 
teen-sixteenths of their power was inactive, whilst the exciting fluid 
was acting on the metals, and wasting its own strength. Hence it 
strìkes me, that for the electrìc light which is now used for practical 
purposes, a batteiy consisting of 80 or 90 cells, each about an inch and 
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a half or two inehes sqxtare, wonld be ih» moet eeonomical. I pnrpose 
to get a battery of 100 pain of platea, cach two ìnches or an inch and a 
half square, in ordor to try its power of produeing the eleetric Kght. 

** The gxeatest kngth of the flame between the ooke-points appeared 
to me to be less than it would be with a nitric acid battery of 70 4 -inch 
cells. Henoe I infer that the ìntenaity of the single fluid battery is less 
than that of the nitric acid battery, akhongh the qnantity of electricitj 
is mneh greater. The state of some of the ceils after the experiments 
excited an apprehension that the distance of yVth of an inch between 
the ainc aod iron may not be snfficieat for the firee descent of the sul- 
phate of zinc, though it may permittbe hydrogen to escape with perfect 
£reedom. However, I am inclined to ascribe the eondition of the célsy 
which were new, to the sand which remained attached to them after 
they weretaken ont of the mould." — PhUosophical Magadney No. 59. 

IXPBBIMEirrS WITH ELECTRIO AND OTHER LIGHTS. 

EzpERiSEKTS haye been made on the upper part of the Common at 
Wooiwich, in the presence of a Seleet Oommittee, when three different 
Idnds of Lìghts, for War and other pnrpoees, were tested. The first 
was the Electric light, which was ezhibited by Mr. Inglis ; the second 
the Dntmmond Lìght, ezhibited by Sergeant R. P. Jones, of the 
Boyal Sappers and Miners ; and the third the Bnde Light^ of Mr. 
Qtomey, who alao entmsted it to the care of Sergeant Jcmes. The 
Electric Light is reported to bave appeared to possess the power of 
penetrating farthest into dorkness, and was the most bzilliant ; bnt the 
Dmnunond alao poasessed some ad^antages. It was more portable, and 
oonld be carrìed by two or three men, each taking a portion of the 
apparatns, whereas the eleetric light reqnired a waggon drawn by two 
horses to eonvey it from place to place. 


THB ELECTRIO OLOOK ÀT THE SOVTH-BASTBRN RAUWAT TERVIKUS, 

LONDON BRIDOB. 

On the Ist of November, 1852, the system of sending time signala 
honr by honr from the Boyal Obserratoiy at Greenwich to Tarìons tele- 
graph stations carne into Bnccessfal operation. Oertain honr signals 
were reqnired by the Sonth-Bastem Bailway Company, and the re- 
mainder were paased on to the Electric Telegraph Company for distri- 
bntion along tilieìr system. The interchanges of oonnezions for these 
pnrposes were aecomplished by a eommntator carrìed by the great clock 
at the London tenninus. The next stop in the system was to show 
time to shippìng in the Downs by the drop of a ball at I>ea}, cansed by 
a telegraph signal se&t from the Greenwich clock at 1 p.x. For the 
snccessfal carrying ont of thia it was deemed prudent to erect a clock in 
London for the special pnrpose of carrying the eommntator. Mr. 0. 
y. Walker, the telegraph englneer to the Sonth-Eastern Company, had 
fonnd by ezperìment that the pendnlnm at Oreoiwìch wonld keep one 
of Shepherd'a eleetric docks going on the lecture-table of the London 
Institntion, and he proposed to the Àstronomer Royal that the eommn- 
tator shonld be carrìed at London by one of these clocks. On the 3rd 
of March last one dock was erected over the North-Kent platform, facing 
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pasaengen as they anÌTe in London ; and since iliat dato it luus fidth- 
folly Àown Greenwich time, irhìclL ìa seni to it, second by seoondy 
from the Koyal Observatory. The clock ìb the property of the Cbrem- 
nent, and ìa nnder the chaige of Mr. Airy on the part of the Admi- 
raity, and of Mr. Walker on the part of the South>Eastem Company, 
under whose joint care the clock, with the adjuncts essential for the 
paipoaes in qneationf was constmoted. In the common state of thìngs, 
the oommutator ù ont of gear, and the honr signal vire ìb contìnnons 
firom Qreenirieh to the Electrie Telegiaph Oompany'a system ; bui on 
the approach of any of the honrs when the signal is reqnired on the 
Sonth-Eastem lìnes, the baU-drop signal, for ìnstance, the eommntatoif 
will bare arrived at such aposition that at aboat one minntebefore the 
honr the Greenwich and the Deal wìres will baine been lifted from their 
normal positìons, and held together until nearly a mìnnte after the sig* 
sai shall haye pasaed ; when the ball at Beai is nearly down the masty 
▼iz., in about 15 seconda, it retnms a signal to Greenwich in proof that 
it has dropped. The drop is prodnced with the ntmost regnlarity, a 
fikilnre being extremely rare. Commntators are camed by locai eleetzìo 
ek)ek8 at Ashford and Deal, and the adjnstments there and elsewhere 
«re such, that the eonnezions are made wìthont extraneons aid, and it 
is ont of the power of the instmment clerks, thron^ inadverteneet 
tliemselyes to send a signal and canse a false drc^ Within the London 
élock are galvanometers, which show the honrly signals that come fnnà 
Greenwich on distinet wires, and afford a means of observing that the 
elock is showìng tme time ; by another prooess the tìme shown by the 
élock is read o£f at 8 a.x. daìly at Tonbrìdge, and its accnracy tested* 
This dock promìses to he the basis of operatbns, as the system beoomes 
developed, of distribatìng time to the great pnUie boildingB of the 
metropolis. 

EXPBBIXBHT8 MIDB WITH THS SUmLLBISB OABLE OV THB 
XESITBBBÀKSAH BLEOTBIO TBLBOBAPH. 

Thb foUowing resnlts were obtained by Profiossor Wheatstone between 
May 24 and Jnne 8 in last year, with the Tél^graphio Cable mannfitc- 
tnred by Messrs. Enper and Co., of Bast Greenwidi, for the polpose of 
being Ifdd aerosa the Mediterranean Sea, hem Spezia, on the coast of 
Italy, to the Island of Corsica. 

The cable was 110 miles in length, and contained sìx eopper wirea, 
one-BÌxteenth of aa ìnch in diameter, eaeh separately ìnsnlated in a 
eoverìng of gatta-percha one-tenth of an inch in thìckneiw. The whole 
was snnonnded by twelre thick ìron wires twisted spiially azonnd H» 
foiming a complete metallic enyelope one-third of an inch in thicknesB. 
A seotìon of the cable presented the six wires arranged in acirele of half 
an inch diameter, and one-fifth of an inoh from the internai snrfiioe of 
tiie iron envelope. 

The cable was eoìled in a dry wéll in the yard, and one of its endg 
was bronght into the mannfiutory. The wires were nnmbered 1, 2, 8y 
4, 5, 6, and the ends in the weU were indicated hy an aocent ; the 
ends 1% 2^8, 3'4, 4'5, 5'6, were eonnected by snpplementary wires, io 
ihat the electrie corrent might he pasaed in àie same direction throngh 
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ali the six wires joined io a single length, or throngh any lesser 
number of them, the connexions beìng made at pleasure in the ezperi- 
jnenting room. 

The rheomotor employed was an ìnsulated voltale battery conàsting 
of twelve troughs, each of twelve elements, which had been several 
weeks in action. 

From certain of these experiments it seems to resnlt, that whatever 
length of wìre is connected with the battery, ìf a galvanometer is placed 
at ^e farther eztremity of the wire and a Constant length added to the 
other terminatìon of the galvanometer, ita indication remaìns always 
jiearly the same. Thus the galvanometer ìndicated 6^"* when it was 
placed dose to the battery and 110 miles of wire were snbjoined 
beyond it; and 5° when 550 miles were interposed between the bat- 
tery and galvanometer, the same length, 110 miles, being snbjoined. 
Jn like manner, when 220 miles were added beyond the ^vanometer 
placed near the battery, the indication was 12° ; precisely the same as 
when 440 miles were interposed and 220 added. So aJso when 380 
miles were added, the deviation of the galvanometer was 18° ; and 15** 
when 830 miles were interposed and 830 added. I bave no doubt that 
the correspondence would bave been closer had it not been for the 
^nctuations of the battery. 

It would appear from this, that whatever be the length of wire at- 
tached to the insnlated pole of a battery, it becomes charged to tìie 
same degree of tension thronghont its entire extent ; so that another 
insnlated wire bronght into connexion with its free eztremity ezhibits 
precisely the same phenomena, in kind and measnre, as when it is 
brought into immediate connexion with a pole of the battery. Some 
Important practical conseqnences flow from this conclnsion. — Proceed- 
mgs of the Royal Society, -...«^_ 

TELBGKAPH 07 A BUKNINa TBAIN. 

Db. Ttkdall, in a lecture on Voltale Electricity, delivered by him 
at the Eoyal Institution, after ezplalning the principio and the ele- 
mentaiy constructìon of Professor Wheatstone's originai needle and 
alphabetic dial telegraph, proceeded to describe one of the most recent 
applications of voltale dectrìcìty to telegraph purposes in the indication 
of the progress of railway trains. One of the Instruments, and a large 
;model of a railway to illustrate its action, was in £ront of the lecture 
table. The instrument consists of a dial, with a band that moves 
round with step-by-step action, each movement being under the control 
of an electro-magnet, tiiat holds a detent. When the electro-magnet 
ceases toact, the detent is released, and the band moves forward a step» 
and these steps are indicated by marks on the dial like the divisions on 
a clock face. To apply the instrument to indicate the position of a 
railway train, an Ìnsulated wire must be laid down along the rail, 
through which a voltale current must be constantly maintained during 
the running of the trains. At certain fized intervals, at equal dis- 
tances, whether of miles or half-miles, the wire is brought withln the 
xange of action of a passing train, and by a projecting arm, or other 
arrangement, a spring is pressed down, which br^éhks the electrìo 
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eircnìt. The instant the voltale cnrrent is thns intemipted the 
eleotro'inagnet of the instrument ceases to axst, the detentiswìthdrawu, 
and the hand on the dìal makes one step in advance. If instmments 
80 arranged were plaoed at each station, they would thus indicate the 
progress of a train, or whether any acddent had occnrred to detain it, 
and the spot vhere the accident had occnrred. The utility of an 
appttratns of thìs kind, especiallj on ali single lines of rail, would be 
yery great, and Br. Tyndall expressed the opinion that it is quite 
practicable to applj it. Its action, however, must apparently be 
Mmited to short distances, for when several trains are following each 
other on the same line it would require some forther special arrange- 
ment to make separate indications by means of the same wire. 

DESPATOHES BT THE ELEOTBIC TELEGRAPH. 

Db.. Lardneb, in a letter to the Times, dated Paris, September 22, 
records the following fact, — ^to show that the despatches detailing the 
Fall of Sebastopol might bave been sent (supposing them to fiU six 
colomns of the IHmes) to London in two hours, by means which were 
no secret, and were at the disposition of the Government ; whereas the 
public were kept waiting for the detaìls about a fortnight. 

*' Some time since, the following experiment was made under the direc- 
tion of M. Leverrier and myself at the Ministry of the Interior, in the 
presence of two commissions — one of the Legislative Assembly, and the 
other of the Institute : — ^A telegraphic wire was prepared which ex- 
tended over a great part of Franco, its two extremìties being brought 
into the room where the experìment was made. The lengtili of the 
wire was 1082 miles. The arrivai as well as the departure of the 
despatch took place under the eyes of the commissions. A despatch 
consistiug of 282 words was transmitted from one end of the wire. A 
style attached to the other end immediately began to write the message 
on a sheet of paper. The entire message was written in fall, each word 
being spelled completely, and without abrìdgment, mjifty-two seconda. 

' ' By this means, therefore, 20, 000 words, using round numbers, would 
be transmitted in an hour ; six oolumns of such correspondence as you 
publish would be transmitted in two hovrs, 

* * It is scarcely neoessary to say that neither the length of the despatch 
nor the distance has anythÌDg to do with the result. The promptitude 
of the arrivai would for ali practical purposes be as great for 10,000 
as for 1000 miles, and the length of the despatch would merely augment 
the time of its delivery in the ratio of about 300 words per minute. 

** Why, then, do not the Govemments of England and France avail 
themselves of this power ? After the above experìment, the French 
Government had the necessary apparatus constructed, and stili possesses 
it. I bave more than once asked the authorities why they did not avail 
themselves of it. Their answer was, that, save in the most rare and 
exceptional cases, twenty or thirty words were quite sufficient for tele- 
graphic messages, and that it was not worth whlle to organize a staff 
to work the telegraph in these exceptional cases. 

'* The power to transmit the long despatches, you will see, was not dis- 
puted. 
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** I may add that, with tke concurrence of the intermediate States 
tbroughi which the wìres are carried, xneans are practicable and eaqr 
by which the contenta of the despatches transmittà would he unknowa 
to ali hut the persons at the terminal stations. 

'* I ought perhaps to add that, beiiig neither inventor nor ahareholder, 
in telegraphic enterprises, I haveno other interest in this matter except 
that which ì& common to the public." 


FARADAY AITD THE SLECTBIO TELEaBAPH. 

''Thb mentipn of the Telegraph," says an ahle reyi^nrer of Fara- 
day's ExperiiìierUal JUsearchei in ElectricUy^ ^'reminda ns of the 
application of the author's own discoyery to telegraphic pnrpoeea^ 
whereby the grave dìfficnlties presented to the transmission of ordinary 
Toltaic electricity throngh subterranean wìres are practically over- 
come. The public never hear Faraday's name mentioned in connexioii 
with the electrio telegraph — acarcely that of Volta; the public contem- 
plate the flower, but see not the roots from which ita potala are fed ; 
the men who bave given the telegraph ita present jnractical form are 
deserring of public eateem, and hare obtained boUi it and more sub- 
stantial marka of public appreciation ; and yet the merita of Faraday, 
in comparìaon wìtiL auch men, are about in the ratio of Prometheua to 
Dr. Eahn. Down deep in the mysteries of Nature, he and his greafc 
c<mfrère Volta found the forces which pulae through the telegraphic 
wire. Honour to thoae who by their mechanical ^ill bave brought 
these great diacoTeries home to human heartha, and made them the 
miniatera of society; but a higher and nobler meed be bis who brought 
US the fire £rom heayen which imparta life and actiyity to the telegraphic 
mechanism. Thia ia the position of Faraday, thia the poeition of Volta^ 
although neither of them even derive the poor breath of popular ap- 
plauso in return for their tranacendent aerrìces." — PhUoiOj^hicaL 
Magaaine, 

IMPORTAET IHPBOYEMSirT IS THS ELEOTBIO TELEORAPH. 

A DISCOYERY is statod to bave been recently made at Stockholm, 
which, if it can be realized and practically applied, will tend grea^y 
to facilitate telegraphic Communications. The discoyery to wMch W9 
allude is the means of tranamitting two messag^s at tilie same tìmd 
along a single wire. 

It is eyident that if at the same instant a message ia aent along a 
wire in one direction, another message oould be apeeding ita way 
through the same wire in the opposite course, one-ludf the number of 
wires would be sufficient, and there would conaequently be a great 
aaying in the cost of forming new telegraph linea, and that ihoae aliéady 
laid down would be enabled to tranaact doublé the amount of business 
they are now capable of doing. To thoae who are not acqueónted with 
ihe mode of tranamitting electric telegraph aignais, it may appear at 
first aight impossible to send messagea in opposite directiona at the 
aame time along a aingle wire, as one current of electricity, it might be 
Bupposed, must necessarily clash with and counteract the transmission 
of another current in the opposite direction. But, in point of fact, not 
two only, but liundreds of electric currents in different directìons are 
frequently passing through the same medium, without the slightest 
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ìnterference. The difficnltjto be oyereome is altogether of a practical 
kù^ and that it does not arìse from anj lìmited capaoìty in the wìre 
may be shown by aetual practioe in ftxi«t.iiìg telegraphs. 

In the early days of the electrìc telegraph, before the condncting 
power of the earth was weU known, a single wiie only was employed 
for the retnm cnrrent, thongh several were reqnired te tiansmit mes- 
aages, and throngh that single wire different correnta wre ofken passing 
at the same ìnstant. When the condnctìng power of the earth waa 
appHed to complete one-half the cirenit, the moiat ground became the 
laransmitter of cnrxents from erery electrìc telegraph that was està* 
Uished, and throngh that medium there are now passiag messages of 
àU kinds, whi<^ thongh mingled together in mother earth, become 
separated at the pelea of their respectÌTe voltale batteries, and are 
delir^red without any interference with oae anothor. Thns in con« 
stmcting a telegraphic line, a wire insnlated firom coimezion with the* 
ground, by being supporied (m poats, is exiended between the towns to 
be plaeed in commnnication, and at each end the wire is eonneeted with 
a copper piate bnried in the earth, to complete the Toltaie cirenit. 
These platee of copper, technìeally called ''earth platea,** or m<»e 
oommonly ''earths,*' conduct the eleotrieity from one to the other 
throngh the moìstnre of the earth mnchmore readily than any artifieial 
metaUic condnctora that oonld be laid down; the redstance thus 
offered to the transmission of eleetricity being so small aa to be seaioely 
appreciable. These earth connezions are so oonTenient that they bave 
been formed at ali the stations where telegraphs haye been established, 
whieh are thns voltaically eonneeted together. Sappoae, for ìnstaace, 
that the sino end of a voltale battery ia eonneeted with the earth, and 
that the copper end is eonneeted with a needle instniment in London, 
and that that is eonneeted with the tdegraj^ wire sapporied on posta 
and ^tended to Bdinborgh, where^ after paaaing throogh a cor- 
responding inatrmneat, it ia oomected with a metal piate bnried in the 
gronnd. The etoetrie cmrreut wìU then paas tkrongh the instmment ia 
Londcm, along the wire to Edinbnrgh, where it will deflect the needle, 
and passing on to ''earth,*' will there oome into ìnatantaneovs con* 
TUfsìon with the ainc end of the battery from whidi the cnrrent ema* 
nated, and will retwm to that battery regardleaa ol ali interposiiig^ 
dectrìe enrravts that may be paaaóng thioià^ the earfch at the same 
time. A slight knowledge of the nature of a vohaie battery will b» 
anfficient to prove that it eonld not be otherwiae. No ezoitenent of 
voltaic eleetricity can take place nnleaa there be a eomiexi(m betweoi 
the two poles of the battery. So long, therefore, aa the wire at Edin- 
burgh continues detached from the earth piate, the battery in London 
remains inactive, provided the wire be perfectly insulated. It is by 
the act of bringing the two polca into oonnezion by means of the wire 
and earth piate at Edinbmns^ ^^^ ^® eleetricity is excited, and the 
current is sent in that directioit alone. The action of ali other bat-^ 
teries that may be eonneeted with the earth cannot aflfeet the eleetric 
cnrrent thus established between London and Edinburgh, becanse they 
do not oontribute in any way to complete the eìreùt by which alone 
the eleetricity ia at once excited and transmitted. À metallic con* 
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<<luctor, in the sanie manner, will connect the opposte poles of any 
niunber of batterìes, and will thus serre to transniìt several differing 
electric currents wìthout their interferìng. It would not be dìfficult, 
indeed, to make a single wìre form part of the cìrcuits of one hundred 
•different batteries, each one of which might be transmittiDg distinct 
telegraphic messages. 

From this oonsideration of the facility with which a single wire can 
-conduct different electric currents, it might be supposed that there 
wonld be no difficnlty in completing su eh an arrangement as is now 
^d to bave been effected in Sweden, and that one wire might be made 
to serve the purpose of the thirteen that are supported on posts near 
London, in addition to others that are buried underground. It is, 
nevertheless, one of those things which, though often attempted, has 
not jet been practically aocomplished ; nor do the accounts of the dìs- 
covery by Professor E. Edlund, of Stockholm, represent him to bave 
done more than send two currents along the same wire, and those in 
opposit6 directions. The great difficulty to be overcome in endeavour- 
ing to effect such an arrangement is, to prevent the electric current 
from the transmitting battery from making a short circuit through the 
adjoining instrument, instead of traversing the wire to the corresponding 
instrument at the distant station. 

We quote the above from the OivU Engineerand Architecti Jov/maX, 
wherein an ingenious suggestion is made for overcoming the difficulty. 


ATUOSPHERIC BLECTRIOITT. 

A PAPER has been readtothe British Association, ** On the Detection 
and Measurement of Atmospheric Electricity by the Fhoto-Barograph 
and Thermograph," by Mr. M. J. Johnson. Photography has already 
rendered considerale aid to science, and some resiùts brought before 
the Section by Mr. Johnson, Radcliffe Observer, Oxford, fumish an. 
•ezample of this. On examining and comparing the registratìons of the 
thermometer and barometer certain peculiarities presented themselTes, 
which indicate a curious connexion between the course of these instru- 
ments and the state of the weather. The line which indicates this 
course is sometimes serrated, sometimes even and continuous ; and 
these appearances correspond to certain det^minate states of the 
weather. The most remarkable result is a sudden change of the 
height of the barometrìc column, which takes place simultaneously with 
iihe occurrence of a peal of thunder : — a contemporaneous effect was 
produced upon the thermometer. It is to be hoped that Mr. Johnson 
will continue bis observations, so as to place the connexion, which he 
43eems to bave detected, beyond ali doubt. 


6UBUARIKE TELEaBAPH CABLES. 

The late failures in the laying of the Submarine Telegraph Oables, 
in the Gulf of St. Lawrence and the Mediterranean Sea, bave not sur^ 
prìsed US, knowing, as we do, the principle upon which they are con- 
structed, and their probable insufficiency to maintain the integrity of 
the copper conducting wires. In the laying of such cables, the risks of 
fracture are greater as the weights, and the depths to which the cablea 
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are laid increase. They are formed, as our readers maj knov, by 
windìng several iron wires spirally round a core composed of the insu- 
lated conducting wires and hemp yam. Now when an increased strain 
(resaltiug from an increase in the depth of the water) ìs exerted upon 
such a cable, there is danger of the extemal spirai wires yielding to the 
tension, and thns coUapsing and pressing nnduly upon the core ; and if 
this action takes place, the copper wires are likely to be completely 
snndered, while the onter spirai wires remain entire, and the cable is 
as a whole as strong as ever. The powerful breaks used in the paying 
out of these cables tend to increase the risks of straining them. This 
appears to be what has just occurred in the Gulf of St. Lawrence and 
the Mediterranean, from the effects of rough weather, great depths, and 
excessive weights — ^in the last instance, eight tons to the mOe. The 
failure in these cases were brought before the public with more than 
ordinary prominence by the indiscreet heralding by which the under* 
takings were preoeded ; and we advert to the subject lest a general im<^ 
pression that the dilficulties to be encountered were insurmountable» 
should be acquired. 

Mr. T. Allan has patented a submarine rope, in which the cmshing 
and stretching effects above described could not possibly oocur. Ab 
these ropes are proportionally both lighter and cheaper than the others, 
weighing, with the conducting wires, only about three tons to a mìle, 
we are surprised that they bave not yet been adopted. Such ropes 
might, of course, be broken under some circumstances, but, unlike thè 
others, they would never be rendered useless iintìl the whole strength 
of the rope £ùrly gave way. 

The principle upon which this rope is oonstructed is that of having an 
incompressible and inextensible core, by which arrangement ali renddng^ 
or crushing forces are prevented from actìng upon the insulated wires, 
and the security of the rope is made very great. — Meckanict^ Maga/sine^ 
No. 1682. . 

LAYINa ELEOTBIOAL CONDUCTORS. 

Messrs. W. J. Magquobn Bankine, CE., and Mr. John Thomson, 
(of the East Indian Bailway,) bave patented a method of Laying Elee* 
trìcal Conductors, for submarine telegraph communìcation. The resist- 
ance of fluidsis employed under this patent; such fluids being foroed by 
pumps through adj'psiableTalyes to .regniate the speed of the drums 
and pulleys by which the cable is dropped. The inventors calculate on 
thus saving the labour. pf twenty or thirty men, enabling one man to 
regniate the speed of the cable by opening and closing a Taire ; render- 
ing the whole operation, in great depths of water, incomparably safer, 
morecertain, and more expeditious, as wellas cheaper, thanitisatpresent. 

EXPERIMENTAL OBSERYATIONS ON SUBMARINE ELECTRIO OABLES. 

Mr. Wilduan WHrrE&oiTSE has read to the British Association a 
paper, in which, after referring to the rapid progress in submarine 
telegraphy which the last four years bave witnessed, Mr. Whitehouse 
said that he regarded it as an established fact that the nautical and 
engineering difficulties which at first e;idsted bad been already over- 
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•come, and that the experienoegained in submeiging tlie shorter lengtlu 
liad enabled the projectors to proTide for ali oontingenciei affecting the 
greater. Tlie author then drew attention to a serìes of experìmentil 
observations which he had recently made upon the Mediterranean and 
Newfoundland cables, before tbey sailed for their respective destìaa- 
tions. These cables contaìned an aggregate of 111 5 ndles of iiìsnlated 
•electric wire, and the experiments were oondncted chiefly vith refe* 
rence to the problem of the practicabilìty of establìshing electrie comma- 
meations wiói India, Australia, and America. The resulta of ali the ezpe- 
liments were reoorded by a steel style npon electro-ehemical paper by the 
aotioa of the eurrent itsdf, i^ile the paper was at the same time divided 
into seconds and fractional parta of a second, by the use of a pendnlum. 
This mode of c^erating admits of great delicacy in the determinatioa of 
the resolts, bb the aeconds can afterwards be diyided into hnndredths 
by the use oitk *^ vemier," and the result read oiF with the samefiieility 
ss a barometric obaervation. Enlarged fac-similes of ihe electric aoto- 
graphs, as the anthor calls them, were exhibited aa diagrams and the 
actual slips of the ** handwritìng'' of the eurrent. 

The resnlt of a great nmnber of ofaservaticms (more than 5000), ool- 
lected, and earefully measnred, to asoertain the velocity of the corrent, 
«howB from cme-twelfith to one-aixteenth of a aecond aa the time ocra- 
pied in the 300 milea circnit ; one-sizth to one-ninth of a second fx 
^00 miles ; and one^fourtìi toone-fifth for 900 miles ; giving a vekMàty 
Tarying &om 8600 to 4500 miles in the second. "When we compare 
these resulta with those previoosly obtained by antogra{^ of the 
Yoltaic eurrent, we are startled at Uie discrepancy ; from a minimum 
of 1000 or 1100 miles in the seeond, to a mean average of not lese tlian 
4000 miks, and yet both aie equaliy trathfal, and were obtained with 
•equal care. ì&x, Whitehouse found, therefore, oontiary to what he hsd 
.previously aooepted on anthority as an undoubted fact» that the velo- 
eity in these wires, at least, was greatly dependent upon the amonnt 
of energy in the eurrent employed. 

The following are the genomi resnlts : — 

Teloeifjr obtervaHom, reeorded hg the direct action of fkt cwrrent upon He paper» 
time oalemUUéd/ivtn the eommeneemmd qftìte earlietl vitible mark. 

VoLTÀic CuBasVT. Miles in a Second. 

M*Tinmm TelodUrf • • . . . 1900 to 1800 

ICmmum , • . • • 1000 

Hi.oimo-Bi.acT»n} Otmsxirr. 

Marimum yéxxitj •..*. 6000 

MiaimiiTn ••.. « 3000 

VéloeUy ohtemttionii reeorded hp mecm» ^ " twin eurrent»** reeeited upo* 
** rday»,** wUh looal deeompomiion battgry/Wprintirtg. 

ICÀOirxTO-XLBCiitTcCusKZin: fxox Iksuctioit Coils. Miles in a Second. 

Hean of 641 observations on 900 nùles .....,, 4060 

Mean of 4780 observatioBS on 300 miles 4900 

Graduai dimiantion of vdocity obserred in the progress 
of ose long ezperiment oocupying several hours, during 
which the battery emplojea (a small Grove's) was 
tiioitragfaly exhausted — ali other conditions remaìning ^^^ 

thenaSe 7 ClOOtoSeoO 
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fiLXOTBIO CONDirOTIOH ÀXJ> IITDUOTIOir. 

Db. TrzrDALit, in Ms seyentli lectnre on MagnetUm and Electridty, 
deliTered at the Royal Institution, iias directed attention io the prò- 
perties of Conduction and Induction. In the oonsideration of the prò* 
perty of induction, he reverted to some of the early experimeats whìch 
«shibited the attractire and repnlsive powers of electrìeity ; and the 
efiécts of attraction and repnlaion were explained to be owing to the 
peoni iar power which ezcited electrìcs possess of indncing in ali snr- 
lonnding bodies a condition of electricitj of the opposite kind. Thus, 
an exdted glass rod, which is positive, induoes negative electricity on 
ali bodìee within ita inflnenoe ; and as the opposite kinds of electricitj 
ftttcact each other, light substaaces that are capable of motìon are 
drawn towards the glaas ; they there beoome eharged, by oondnction, 
with the same kind of electricity as the glass, and are then repelled. 
The effects of attraction and repnlsion were illustrated in a remarkabie 
manner, by tracing invisible fignres with the knob of a positivdy 
«zoited jar on a slab of excited waz, and then dnsting over it some 
powdered solphnr and red lead'throngh a muslin sieve. The sulphor 
and the lead being in opposite states of electricity, they separated on 
the wta. slab ; one being attracted to the tracings made by the Leyden 
jar, aad the other to àie wax, showing distinctly by their different 
oolonm the figures that had been drawn. Dr. Tyndall pointed ont the 
distinction between indnced magnetism in sofb iron and the induction 
of electricity; which ezhibits an apparently strong contrait in those 
«asodated phenomena.. In the induction of magnetism, there is alwayi 
polarìty, and when a magnet ìa broken in the middle, the two parto 
ìnstantij beoome two magnete, each having a north and a south polo ; 
bat when electricity is induced, and the body under ita inflnence il 
«epaiated, one part remains eleetri£ed negatively and the other posi- 
tÌTely. TÌkÌ6 was shown by indncing electricity in two insulated metallie 
hemispheres, which were first plaoed together to form a sphere and 
af terTONls separated, when the two bodies ezhibited opposite electrìcal 
States. The pecnliar influence of pointo in oonductìng electricity was 
next explained and illustrated. The oonoentration of the eleetrìe fluid 
on the surfaces of bodies increases as their extent diminishes ; and at 
points it becomes so highly ooncentrated that it flies o£f readily to ali 
snrronnding bodies. This was shown by fixing a point to an eiectro- 
meter, which had the effect of giving a charge to the gold leavee from a 
^lass rod held at a considerable distonoe, the differenee when the point 
was attached- being that the leaves remained distended after the glass 
Tod was remored. The effect is increased when bodies are heated, as 
was exhibited by placing a lighted pastlle on the electrometer, which 
jKSted more sensitiTely than the oold metal point. The current of air 
that is felt issuing àW a point, when fixed to an electrìcal machine, 
was explained to be owing to . the rapid communication of positive 
•electricity to the air inunediately round the point, atid the consequent 
xepulsion of it from the positively electrified point. 


PECULLUt PHBHOHXirON IS THB XLBCTBO-DXPOSinOH 09 AVrilEOinr. 

Hs. Q. QoBS, in the PkUowphioal Magadnef No. 56, states : If a 
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pieee of metallic antìmony is connected by a wire with the podtiye pole 
of a email Smee's batteiy of one or two pairs of platea, and immersed 
in a solution of hydrochlorate of terclilorìde of antimony, i. €., the 
ordinary chloride of antimony as prepared for phannaceatical purposes, 
and a clean piece of eheet copper of similar size, or a little la^g^, con^ 
nected by a wìre with the negative pole of the battery, and immersed 
in the same liquìd, at a distance of two or three inches from the anti- 
mony, a strong current of electrìcity will pass through the liquid, and 
metfldlic antimony will immediately be deposited ali over the piece of 
copper, and will fonn a distinct coating in two or three minntes ; if the 
power of the battery is too strong, the deposited metal will bave a dnll 
appearanoe, and less battery power should be employed, or the piece of 
antimony immersed to a smaller extent in the liquid ; the deposit will 
then in a short timo assume a fine bright appearance, somewhat similar 
to highly polished silver. If the process be allowed to contìnue for 
twenty-four hours, the coating of antimony will be at least half the 
thickness of a sixpence ; and by continuing it for eight or nine days, I 
haye obtained a oontinually bright and reguline deposit of upwards of 
half an inch in thickness. 

If, during any part of the time the deposit is progressing, the de- 
posited antimony be taken out and struck gently, or rubbed with any 
hard substance, such as metal or glass, an explosion occurs, with a 
small cloud of white vapour, sometimes with a flash of lìght, and 
nearly always with oonsiderable beat, sufficient to bum one's fingerà, 
melt gutta percha, bum paper, and even scorch deal wood quite brown, 
and inyarìably accompanied by fracture of the deposited metal ; some- 
times, if the process of deposition has been interrupted, and the depo- 
sited metal is not homogeneous, only a thin scale fedls off; in such case 
the explosion and beat are less. In other instances, where the process 
was regular and the metal homogeneous, the fracture extended quite 
through the metal to upwards of one-eighth of an inch in depth. 

I bave observed this phenomenon in about nine instances, in several 
of which the explosion took place even in thf liquid, by strìking the 
deposit against the glass containing ressel ; and in one instance it oc- 
curred after the metal had been well washed with dilute hydrochloric 
acid, dried, and had remaìned out of the liquid sereral hours. 

The same phenomenon oocurred with deposits obtained in a solution 
composed of one fluid ounce. of the antimony liquid, and half a fluid 
ounoe of a saturated aqueous telution of hydrochlorate of ammonia. 

BXISTENOE OF AN BLBCTBIOAL JBIHBR THROUOH SPACB. 

Mb. Gbobqb Jaxbs Enoz, in a letter to the Editors of the Philo9(h 
phieal MagadiUf No. 61, says : — ^In a paper, entìtled *^ On the Direc- 
tion and Mode of Fropagation of the Electric Force traversing Interposed 
Media" {Philosophical Magazine^ 1840), I endeavoured to prove, from 
the experiments <ff Sir H. Davy, that an electrìc current consists in 
alternate states of inductàon and equilìbtium of the x>artìcles of the 
medium conyeying the current, the intensity of the current being pro- 
portional to the rapidity of ekange of induction and equilibrium, and 
«onsequently that die mot» of oscillating «ether surrounding the par- 
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tides represoits the qua/ntity, wbile the rapidky of the OBciUations 
represents the intensitj of an electrìc eurreut. 

The PhUoèophiccd MagasdiMy No. 58, contains some rery intererting 
ezperìmentswhich weremadebyMr. L. Clark, on the transmisaion of cur- 
rents of electrìcity of varying ìntensity through 768 miles of gutta-percha 
wire, indicating a velocity of piopagation of about 1000 miles in a 
second, which velocity is sensibly vmform for ali mtenritie» from 31 
eeìls to 500; which resulta, Dr. Faraday remarks, ** afford a fine argu- 
mait in favonr of the opinion of thoee who suppose the electrìc cnrrent 
to be analogons to the TÌbrationa of air under the action of sonorons 
bodies." 

The expezìments of Professor Qrove on the dectro-chemieal polarity 
of gases, where he obtains rìngs altemately bright and oxidated, show- 
ing effects of oxidation and rednction by the sanie current on the same 
piate, he oonsiders aa ^' analogous to the phenomena o^ interference in 
li^t; thongh donbtless, if this be a rìght view, the vary different 
modee of action of light and electricity wonld pres^t yery numeions 
phenomenal distìnciions." 

The idea has lately been presented to my mind, that the oscillatloiis 
of the electrical sther la combination with the partìdes of the medium 
conveying a cnrrent^ produce undulations, not only in the sethers of 
light and beat, but also in another sether, which Dr. Draper calls the 
tithonic ffither, but which, if experiment proyee to be the case, should be 
more eorrectly termed the electrical sether. 

Dr. Draper, in the year 1847, undertook a series of ezperìmente 
upon the rays of light emitted by incandescent bodies, from which he 
<^ncluded that when a platinum wire is heated by the Toltaic pile or 
otherwise, it emits rays of light, which increase ia refirangibility |»o- 
portionally to the increase of heat, which he ez^dains thus : — '* As the 
luminouB effects are undoubtedly owing to a vibratory moTement exe- 
onted by the moiecules of the platinum, it seems from the foregoing 
eonnderations to foUow, that the frequency of those vìbrations incieases 
with the temperature.'' 

Sir David Brewster has observed, that in the speetra produoed by 
the electrìc light, the chemìeal rays are more numerous than in those 
produced by àie lime light. 

The problem then to be solved is, — ^whether the ehemical rays be 
produced directly by the oscìllatìons of the electrical sether in the pia* 
tìnum wire, or indwtetly by the heat produced. 

This question might be resolved by obserring the effect produced by 
Toltaic piles of differewt intensìties, the heat remaining contknU ; and 
if so, it would afford a strong argument in favour, not only of an oscil- 
latory movement in the electrical sether in combination with the 
particles of bodies, but also of the existence of such an sether through 
space. 

THE filACIBIO nLEORAPH IH INDIA. 

Db. (ySHAVAHirEBST's Beport (dated March, 1852), gives a desorip. 
tion of the linee then at work. The over-ground lines spedfied by the 
Doetor difer mAterìally firom those used in Bnghmd and America. No 

II 
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wire ifi osed, bnt a tJbick iron rod, f ths of àn inch in dìameter, weìgh' 
ing one ton to the mile. The adyantages of using thick iron rods are — 

1, immimity from damage or fractnre by wìnd or mechanical violence ; 

2, immunìty from injury, if -accidentolly thrown down ; 3, they cannoi 
be broken or bent withont great trouble ; 4, by their mass of metal, 
they give so free a passage to the electrìc cnrrent that no insnlation is 
required, and the rods are attached to the bamboos, posta, &c., withont 
employing glass, porcelain, or any other non-conductor ; yet through 
these linea they work withont interruption, dnring tropicsd deluges of 
rain, with miniature batteries, oonsistìng of 12 cella of platinum wires 
and zinc ; 5, no tension is required, aa in the caae with wire linea ; 6, 
the thick roda admit of rusting, that would be fatai to a wire line not 
«oated with zinc ; 7, rods are not more oostly than wirea, aa, if imported 
direct, they would not coat more than 100 rupees per mile. For croas- 
ing the Hoogly riyer, 6200 feet wide, above Diamond Harbour, after 
aeyeral experimenta, a gutta percha coyered wire waa laid, and under 
the riyer, secured in the anglea of a chain cable. Dr. O'Shaugh- 
neaay goea on to deacribe the system of correapondence on theae linea, 
whidi haa proyed highly successfuL There are no interruptions on the 
lines, and night correapondence haa been carried on with a certainty and 
xapidity not anticipated. The utmost degree of confidence was repoaed 
in the management by the public, and the i)ecuniary retuma were 
greater than the Doctor expected. It ia neceaaaiy to use the simplest 
instrumenta possible, aa in India they are apt to be deranged owing to 
the prodigioua electnc exdtement of the atmosphere, and there are no 
mechanics at band in the rural distrìcta. In ali the linea running 
north and aouth there ia a naturai current of electricity continuallj 
flowing ; and thia current derangea the polarity of the needlea, conferà 
permanent polarity on aoft iron, and producea chemical atains on pre* 
pared tisauea. Hence the neceaaity of aimple and not complex instru- 
menta. The Court of Directora of the East India Company appear to 
haye aanctioned the proposal to conatruct the telegraph worka proposed 
from Calcutta to Agra, Bombay, Feahawur, and Ma(braa ; and in a dea* 
patch to tibe goyemment of India, of the 2nd of May laat, they pro- 
nounce the Eeporta on the progresa of the worka to be moat aatìsfactory, 
while they entirelyapproye of the proceedinga of the Indian goyem- 
ment, and paaa a high eulogium on Dr. O'Shaughneaay. 

THE TBAKSATLANTIO ELECTBIO TELEGHAPH. 

The Atlantic Telegraph ia no longer a merely talked of project : 
althoughnotyet realized, an European Company, of which Mr. Brett is 
A prominent member, is said to haye now actually entered into con- 
tracta for the completion of the work by the 22nd of Januaiy, 1858. 
The length of the wires from Ireland to Newfoundland will be some 
1750 miles : they will lie on the sandy plain, which the soundings of the 
United States* Goyemment haye shown to stretch from land to land for 
the whole distanoe, with the exception of 200 milea next to the Irish 
.coaat, where the bottom becomea irregular, and the water deeper. The 
actual distanoe is about 1600 miles only ; but it will be neoessary to 
make a detour with the wires in order to cany them round the banks^ 
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where icebergs often ground, and where the cable might be broken by 
their weight and friction. The cable contains six wires, eìght tons 
to the niile. Messrs. W. Euper and Co. of London are the mannUac- 
tnrers. They mean to splìce the ends of the portions carried to the 
spot in different steamers. An American Company propose to form the 
entire American portion of the telegraph from St. John's, Newfonnd- 
land, to New York. This part of the line will be 1200 milea in length, 
71 miles of "which will bè under the Gtvlt of St. Lawrence, The cosi 
of the whole ìs estimated at a millìon and a half of dollars. The wires 
across Newfoundland will make 400 miles of the line, ronning through 
a country hitherto unoocupied and unknown. In the cutting of the 
path, and other preparatory labours, the Company bave had 600 men em- 
ployed during the past year in that ìsland alone. The cable to go under 
the Ghilf of St. Lawrence contains three electric wires only, it being 
contemplated to lay down another of the same size when the European 
wires bave been taken across, and the business between New York and 
London requires it. 

An attempt to lay down a cable across the Q-ulf of St. Lawrence, 
seventy miles in length, to St. John's, Newfoundland, which would 
have reduced the interrai for news between Liyerpool and New York 
to six or seyen days, has unfortunately proved unsucoessful. After 
forty miles of the cable had been run out, during a period of heayy 
weather, which had already occasioned many ìnterruptions, the line 
parted, and had to be abandoned. It appears that, instead of a large 
steamer being employed, the cable was shipped on board a sailing 
barge, which was towed by a small steamer, and that the disaster is to 
be attrìbuted to the difficulty of their keeping together in a rough sea. 

The work is by no means abandoned. The engineers only await 
the return of another warm season to repeat their endeayours, as the 
months of June and July is the only time when the wires can be laid 
wìth safety. The land portion of tiie line, extending from Cape Hay 
to St. John's, a distance of 400 miles, is very near completion. 
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INVLAUMABIUIT 01* HTDKOQEH. 

It ìb said by Berzelìua and others, that Hydrogen prepared in the dry 
way do68 not possees the property of inflaming by eontact "wìth spongy 
platiniun. Thìs phenomenon, first indicated by Faraday, having been 
attribnted by BerzeliuB to an allotropie eondition of the hydrogen, M. 
Bandrìmont thonght it worth -«rhìle to repeat the esLpenment. For 
this pnrpose vaponr of water waa decomposed by red-hot iron, and the 
hydrogen thns prodnoed (which ìb that said to be prepared in the dry 
way) was directed npon spongy platinnm, whieh, as we had asceortained, 
possessed the power of igniting the ordìnary gas. It was then fonnd 
that it also inflamed the gas obtained from the Yaponr of water. On 
collecting some of this same gas in a bottle with a ground glassstc^pery 
and afterwardtf drivìng it out by means of a eorrent of water, so as to 
direct it npon a small mass of spongy platinnm, the hydrogen was 
again ignited. Uf th^refore, this gas may aoqnire Tarions allotropie 
c<mditioDS, these canndt be proved by the fact adyanced by Faraday^ 
and which we haye not been able to realise. — PhUosopkieal Ma/gcaàm/t^ 
No. 56. 

XÀSOKVT OXTaSK. 

M. HouzBÀU has made the important disoorery that Nasoent Oxygen 
can be prodnoed abondantly by a pnrely chemieal process, and then has 
properties completely similar to those of ozone. His prooess coosists in 
placìng snlphnrie acid in a tnbnlated balloon, to the neck of which a 
narrow tube, plnnging under the water of Àe pneumatic trough, is 
attached. Feroxìde of barìum is then thrown in, and the gas im- 
mediately disengaged. In some instances it is neoessary to raise the 
temperature to 100** Fahr. ; but it must not exceed this, for when ez- 
posed to a higher temperature, the oxygen passes into its ordinary 
eondition. 

Nasoent oxygen is a transparent gas with a strong odour, which at 
first is not disagreeable, but becomes unsupportable when it has been 
smelt for some timo. It may be respired if care be taken, but ìf intro> 
duced in largo quantity into the system, it produces nausea and vomiting. 
When heated to 107** it loses ali its active properties. In presence of 
water it oxidises most of the metals, including Silver^ It peroxidìses 
most metallic protoxides, and converts arsenious into arsenìc acid ; the 
alkalies and acids act powerfuUy upon it. It oxidises ammonia with 
great rapìdìty, and if a rod dipped in a solution of that alkali be intro- 
duced intó the gas, the vessel is instantly filled with white fumes of 
nitrato of ammonia. It immediately ignites the non-spontaneously in- 
flammable phosphuretted hydrogen ; and hydrochloric acid in solution 
in water is instantly decomposed by it, with formation of water and 
evolution of chlorine. It decomposes iodide of potassium, and bleaches 
Tegetabie colours. When passed slowly through a tube containing 
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spongy platinum, asbestos, ootton wool, or other porous substaaces, it 
Ì8 ixnmediately oonverted ìnto common oxygen. The author, in con- 
eluding bis paper, reraarks that peroxide of barìom is not the onlysab* 
stance containìng oxygen in the nasoent state ; bnt, on the contrary, 
that it exists in that oondition in most, if not aU, oomponndB ; and the 
xeason why we do not obtain it from other sabstances ìb, that the oon- 
ditions of onr experiment do not permit its evolution in its primitive 
state, the heat^ light, or other means we employ conyerting Uie active 
oxygen into ita inert form. — Compte» Rendtu, voi. 40, p. 947. [The 
anthor pronùaes in a fatare paper to compare his nasoent oxygen with 
Schonbein*8 osone. It is to us obyioiifl, howerer, that tbey are identical, 
and the experiments of M. Hoaieau mnst be oonsidered as oondasiTe 
evidenoe in ùkTonr of the yiew taken by Berzelias, that ozono is really 
an allotropie oxygen ; and it is to be regretted tìiat M. Hoozean had 
not employed that Uarm in place of nasoent oxygen, irhich chemists bave 
been in the habit of osing in a somewhat diffeient sense. — £dinburs^ 
New PhUotophdcal Journal^ No. 3.] 

OOKSTITUTION AND PBOPBBTIES OF OZOKB. 

Db. Andbews has commanicafced to the Royal Society a paper on this 
aubject. Having oonfirmed by new experiments the &ct that Ozone is 
formedby the action of the electrìcal spark on pure and dry oxygen, the 
anthor prooeeds to institnte a comparìson between the properties of 
ozone derìved from different soaroes. These he finds to be in every 
reqtect the same. Thas ozone, howeyer prepared, is destroyed, or 
rather oonverted into ordinary oxygen, by exposore to a temperature of 
about 237" C, and catalytictJly, by beìng paased over peroxide of man- 
ganese, no water being formed in either case ; it is not absorbed by 
water, but when snfficiently dilnted with other gases, is destroyed 
by agitation wìtii a largo qoantity of water ; it is aìso, contrary to the 
common statements, destroyed by being agitated with lijne*water and 
baryta-water, provided a sofficient qoantity of those solations be osed ; 
it has always the same pecoliar odoor ; it bleaches withoat {«'oducing 
previously an acid reaction ; it oxidizes in ali cases the same bodies, &c. 

From the whole investigation the aathor draws the conclnsion, ** that 
ozone, from whatever source derived, is ona and the same snbstanoe, 
And is not a oomjMand body, but oTygea in an altered or àUotropio oon- 
dition.'* — PÌUloiopkieal MagaeMCf No. 68, 

HBAT WIIHOVT FVBL. 

Thb problem of aoquiring Heat withoat Fnel appears to bave been 
flolved by the invention of the machine of MIL Beanmont and Mayer, 
wiih which, by means of friction alone, they can make water boil. The 
machine, which may be seen at work at tiudr establishment on the Qnai 
Yahny, oontains 400 litres of water, which is made to boil in two honn. 
A cone of wood, which tums in a cylinder so aa to produce the neces- 
sary fiìction, is covered with tow, and that tow, in order that it may 
not catch fire, is kept constantly m<nstened by a stream of oU which 
xons on it. The heat gradoally ìncreases, nntil at last steam is gens- 
xated. — Gidigwìm, 
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PREPARATION OP OXIGKN BT THE DBCOMPOSITIOK OP WATER. 

The foUowing suggestion of a mode 6f Preparing Ozygen on a largo 
scale Ì8 published by M. D. Mailer, in the Comptes Rendua of Aprii 16. 

Two very important facts served as a starting point — 1. An aqneons 
solution of chlorine, contained in a glass receiver, is gradually converted 
into hydrochlorìc acid ; the oxygen remains free. 2. In ali circnm> 
stances, the chlorine and hydrogen combine immediately under the 
influence of heat. There is, therefore, nothìng more naturai than to 
tum this great affinity of chlorine for hydrogen to account, in order to . 
decompose steam at a high temperature. Under the influence of heat, 
the chlorine combines with the hydrogen of the steam, and is converted 
into hydrochloric acid in the gaseous state ; the oxygen remains free, 
part of which might combine with the chlorine and forni perchloric acid ; 
but the greater part remains free, mixed with hydrochloric acid gas. 
On passing the mixture into a Tessei containing water, the gaseous 
hydrochloric acid is immediately dissolved, and the oxygen may be col- 
lected alone. The temperature proper for this operation is about 120° 
C. (248*' F.) 

NEW FORM OP CYAlflO ACID. 

Baroh Liebio, in a communication to the British Association, says : 
In the course of some experiments on the fulminate of mercnry, I 
observed that that compound, when kept boiling in water, changed ìts 
colour, and lost its fulminating properties. On examining the cbange 
that had taken place in the composition of the fulminate, I discorered 
a new acid, which had exactly the composition of cyanuric acid, but 
which differed entirely from that acid in its properties, and in the pro- 
perties of the salts which are produced with the alkaline bases — salta 
remarkable for their beauty and for the distinctness of theìr crystalline 
form. Taking for the equivalent of hydrated fulminio acid the formula 
C2, KO, HO, the new acid is produced in a very similar manner. The 
elements of three equiyalents of fulminio acid unite to form one equi- 
valent of the new acid, to which I shall give the name of fulminurìc 
acid. This acid is monobasic. Its salt of Silver is soluble in hot 
water, and crystallizes from it in long, sUky, white needles. The 
alkaline salts of the new acid are very easily prepared by boiling the 
fulminate of mercuiy with an alkaline chloride. The fulminate of 
mercury is first dissolved ; then gradually two-thirds of the oxide of 
mercury precipitates, and the alkaline fuhninate, with a certain quan- 
tity of chloride of mercury and potassium, remains in the solution. 
By employing the chloride of sodium, or the chloride of barium, we 
obtain, of course, a salt of the new acid, with a base of soda or of 
barytes. With chloride of ammonium an ammoniacal salt is obtained, 
the crystals of which are distinguished from ali others by their ada- 
mantine briUiancy, and their high degree of power and lastre. These 
crystals belong to the Klinerhombic system, and possess doublé refrac- 
tion almost as strongly as Iceland spar. The hydrated acid is easily 
obtained by deoomposing the basic lead salt by means of sulphuretted 
hydrogen. It has a strongly acid re-action, and when reduced by eva- 
poratlon to a state of syrup, it is transformed by d^grees into a crys- 
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talline mass, whìch dissoWes in alcohol, and which, by the action of acids 
is changed into carbonio acid and ammonia. — AthenoBum, No. 1456. 

DBNSITY OF SULPHURIO ACID. 

Mr. Stewart bas read io the British Association a paper ^' On tìie^ 
Density of Snlphuric Acid, " and in wbicb he endeavoured to show that 
the points of greatest contraction of a misture of water and sulphuric 
acid oorresponded with definite hydrates. 


SOLUBILITT OF CARBONATE OF SODA. 

Fayen has made the observation that Carbonate of Soda, like the 
Solphate, has a point of maximum solubility. In fact the quantities of 
the crystallized carbonate dissolved at 57° Fahr., 97°, and 219°, while 
the boiling points of the saturated solution, are as follows : — 

&P 604 

97" 833-0 

219* , 4450 

It is remarkable that this peculiarity of so familiar a salt should 
haye so long escaped the attention of chemists. — Annales de Chim. et 
de Phyaique, voi. xUii. 


ON TABASHEER. BT U. GUIBOURT. 

Tabashebr is a sUiceous concretion found in the interior of the stem 
of the large Indian Bamboo {Bamhusa arìmdinaceay Schreb.). The 
attention of the orientals was first directed to this substance by the 
writings of the Arabian physicians. The Turks and Arabs only know 
it under the name of Tabasheer, which is of Fersian origin. In India 
it has other names, such as Vedroo-paXoo (bamboo-milk), VedroO'Car' 
pooram (bamboo-camphor), and Mangil-upoo (bamboo-salt). The 
orientals regard it as one of the most raluable medicines ; whilst it is 
only interesting to us from its being a concretion of silica deposited in 
a vegetable organism, which has some resemblance to the hydrophate 
of Haiiy. 

Tabasheer is evidently a mass produced from a jolly by desiccation. 
To obtain an Insight into its production, M. Ghiibourt has investigated 
the inorganic constìtuents of -Uie bamboo. The small quantity of pith 
which is seen when a bamboo is split longitudinally, oontains iron, 
potash, lime, and silica. The ashes of the wood consist of — 


Soluble salts. 
Carbonate of potaah 
Solphate of potash . 
Fhos^hate of xwtaah 
Chlonde of potassium 
Silica 


1-9872 
0-2905 
0-1693 
00766 
00204 

2-5340 


Insolnble salts. 

Fhosphateofliine . . . 00928 

Fhosphate of iron . . • 0-0130 

Silica 0*0408 

LoBS 00371 


0-1837 


The author found that the silica occurred in different quantities in 
difierent parts of the cane. The pith contained 0*448 per cent. The 
inner wood held much less, and the greatest proportion occurred in the 
extemal wood. Oonsequently the author thlnks the formatioa of 
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tAbaaheer ìs cmìIj ezpUdned in the folloving mamier : at the time 
when the Straw is deveìoped, the outer wood has no longer any neoes- 
sity far silica, which ìs canied inwaids and deposited in the cavlty of 
the Straw. — Jawrn, de Pharm,; ahridged from the PhUosophical 
Maffaàn€f No. 65. 

PBOPKBSnS OF ABSSinO. 

It is a yery oommon practice in aame parta of the eontùient — ^in Ger* 
many, Hongary, and the Tyrol — for persona of ali dasses to take 
Arsenic in minate quantities as a tonic and stimnlant, It invigorates 
the frame, and has a remarkable effect npon the chest, enablìng them to 
dimb steep hills wìth ease ; it also imparts a brìUijuit Uoom to the 
oomplezion, and a general appeaianoe of yonthfalness. The too-freqn^it 
practice of giving arsenic to horses in England is well known ; and tha 
beauty of coat, exoellenoe of wind, and appearanoe of good health prò- 
duced by it, while the Arsenio is adxoinistered in its proper small quan- 
tity, at exactly regnlated inteFvaI% is eTident ; 'but^ as the practice is 
mosUy resorted to by grooms wìthont the knowledge of their masters, 
the want of care and exactness, and the frequent change of serraats^ 
bave occasioned the loss of many yaluable animala, whoae deaths haTe 
remained in mystery ; for it is a wonderfol fact with regard to the 
taking of arsenic, that if it be discontinued, the constìtution breaks np 
with predsely the same aymptoms which aie prodnced by anenical poi- 
aoning, and the soiSferer (for the effect is the same on the man as on the 
animai) diea a miserable death from want of the arsenic, with erery 
i^pearanoe of being the victim of poison. — Corresp<md^fU of the Tvkmm* 


SPOHCAiriOUB OOXBVSIIOK. 

Db. IirXAX has read before the Literary and Philosophical Society of 
liverpool a larger and more complete aoooimt of what is known of the 
drcnmstanoes and canses of Spontaneons Gombostion than we bave yet 
aeen.* It also oontaìns a Beport of varions ezperìments by the author 
himsel^ which tend stili furiher to throw a light on tlus heretofoie 
nascent and somewhat obscaie snbject. In testing the inflnence of dif- 
ferent substances on painters' oil, for instanoe, in evolving beat and prò- 
dncing spontaneons combnstion, Dr. Inman fonndthat charooal hadthe 
mo6t poweifol inflnence ; ìndeed, of this £act painters are abready aware, 
ìnasmuch as they know that lamp-black and their oil bare at once to 
be ground, or they will ignite even in a few minutes. Next to charcoal 
stood spenge, then worsted, saw-dust, cotton-wool, tow, and shavings. 
The precise measure and time in which these yarious substances absorb 
oxygen when mized with the oil, are noted in a tabular form. We were 
rather surprised- to find worsted, an animai substance which merely 
singes and does not tend, under ordinary circuiiistances, to burst into 
flame when fire is applied, ranking bere next to charcoal and before 
cotton-wool; but our impression of the greater risk of spontaneons 

• Sinoe published, as fifpo«ton«o«« Combuvtwn, and iU Beri Ueans qf JEx- 
*Mg»tf*«i^J«rér. ByT. Inman, M.D. London : Ward and Look, Heet-street, 
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combiistioa from cottoa thAn from aztim&l wool is nereriheleBS bome 
ont hj ihoBe experiments ; for Dr. Inman afterwarda remarks, in refe* 
rence to cotton, though noi specìaUy to animai wool, that in effect, and 
on account probably of the rèlatÌTe forma and cmr&oesy and access to 
air, of the different sabstances, '*it is &r more difficnlt to get snudi 
qnantities of tow to ignite, even nnder very fayonrable circnmstanoesy 
than cotton-wool : ìndeed, we may say that when the qnantities nsed 
«re small, it is difficnlt to procure actnal ignition with anything bnt 
cotton-vool : when the qnantity nsed is large, it is only a qnestion of 
tìme/* One point irell worthy of notice, is the enormous amount of 
ozygen absorbed by painters* oil if» ^ firti twdve kourt^ oompared 
with the ultimato quantity. This, the writer suggests, may explain 
how it is that fires so frequently break out within a very brief period 
after workmen haye quitted prenùses where they may bave been using 
painter's oil, and bave left their greasy aprons, rags, or pieces of cotton on 
wMch their hands may bave been wiped near to each other, or to a 
warm ttectm-pipe, or tCove not yet oold (or in a warm summer-day or 
Bunshine we might add) ; or that some few drops of oil haye extended 
£rom the cans to some dust, sawdust, shavings, and the like. In such 
cases, we haye the materials proyided, and the train laid, as it were, 
for a conflagration which will burst out in an honr or two. Professor 
Graham refers to instances of oliye oil igniting upon sawdust ; of grea^y 
rags from butter heaped together taking fire wilìdn twenty-fonr hours ; 
of the spontaneous combustion of tape-measures, coyered with oii yar- 
jùsh ; and eyen of an oilskin umbrella put aside in a damp state. The 
ignition of such materials, geneially, it must be noted, is greatly 
&youied by a slight warmth, such as the beat of the sun. 

Br. InmAn suggests, for the extinction of fires, in warehouses espe- 
eially, and in ships, thepreyìous arrangementof iron spouts, oommeneing 
outeide in a oonyenient position, and running into the interior of each 
apartment or space likeiy to be ezposed to the occurrenoe of fire, either 
spontaneously, or communicated by acàdent. or otherwise. Through 
these spouts such gaseous substances as carbonio add, or nitrogen as 
firom the Fire Annihilator, might then, he remarks, be poured in with- 
out the necesaity of opening doors, Windows, or hatches, and of so ad- 
mitting the air which inflames and increases the combustion. In oertain 
cases, he adds, eyen the water-hose mij^t be fitted on to the ends of 
such pipes, and deluge the buming materials. — Builder^ No. 651. 


ON A STBONaiiT VLVOSESOEVT VLUIP. BT BVDOLPH BÒITaEB. 

Db. Bottgeb has informed Professor Poggendorff, that a solution of 
platìno-i^anide of potaasium possesses the property of flnoreecenoe in a 
stili higher degree than sulphate gì quinine. The solution of the 
metallic aalt fluoresces with a yellowish light, resembling one of the 
colonrs ezhibited by ita dichroitic crystals. — ^PoggendorfiTs Afvnalen. 

homb-màde ohlobidb ov lime. 
Pbofessob Nabh recommends the following method : — Take one 
barrel of lime, and one bushel of aalt. DissoWe the salt in as little 
water as wìU diasolye the whole. Slack the lin^e with the water, putting 
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on more water than will dry-slaek it, so much that it will form a yery 
thick paste : this will not take ali the water. Pat on, therefore, a 
little of the remainder daily, until the lime has taken the whole. The 
resnlt will be a sort o£ impure Chloride of Lime, but a very powerful 
deodorizer, eqnally good for ali out-door purposes with the article 
bought xmder that name at the apothecary's, and oosting not one twen- 
tieth part as much. This should be kept under a shed, or some out- 
building. In reference to this composition, ^'an Analytic Ohemist" 
States in the Builder^ that he has tried the misture recommended by 
Professor Nash, but has found that *Mt is of less yalue than quicklime 
alone for sanitary purposes," remarking, that ** when lime and chloride 
of sodium (common salt) are brought together in the presence of water, 
the chlorine of the latter and the oxygen of the lime mutually change 
places, with the production of chloride of calcium and caustic soda 
(NaO), the latter immediately attracting water, to foim hydrate of 
soda (HO NaO), in an equation, thus — NaCl + CaO + HO 
= OaÒl. + HO NaO. Neiliier soda nor chloride of calcium," he 
adds, *' are of the slightest use for deodorizing or disìnfecting purposes, 
Bor is a mixture of the two of any more yalue. If sulphuric acid be 
added to the ''home-made chloride of lime," it neutralizes the soda^ 
combines with the lime, and disengages hydrochloric acid, which alene 
will not answer the purpose required." 

The same Oorrespondent recommends the following mixture as about 
the best for dìsinfecting purposes : — Commercial chloride of lime, 4 Ibs. ; 
peroxide of manganese, 1 Ib. ; powdered charcoal, 5 Ibs. The whole 
cost of 10 Ibs. of this mixture will, he says, be la, 3<2. retali. In 
cases of cholera, ferer, &;c., he fills, with his mixture, a large flower- 
pot (the hole stopped with the porous plaster of Paris), and sets it in 
a Tessei containing vinegar and water. In reference to his prevìous 
communication, the Oorrespondent tstates that, in practice, he finds 
that the chloride of sodium and lime of the '*home-made chloride," 
mized with water in the way indicated, do not even produce chloride of 
calcium untU the lime gradually absorbs carbonio acid from the air. 

AVJSSTHETIO PBIVOIPLE OF FUNGI. 

Mb. Thornton Hebapath, in a communication to the Philùèophieal 
Magaziney No. 63, observes : — ** The smoke of the puflf-ball, it is well 
known, has been long employed in some paria of the country, by apia- 
rists, for stupefying bees. In a paper * On the Ansesthetic Properties 
of the Lycoperdon proteus^ or common Puff-ball,* which was read 
before the Medicai Society of London, in 1853, Mr. B. W. Bichardson 
called particular attention to this &ct, and stated that the fumes of the 
buming fungus produced the most perfect ansestheffla, not only in in- 
sects, but also in dogs, cats, rabbits, and probably in ali the larger ani* 
mais, and might consequently be applied as a substitute for the vapour 
of chloroform and eether in producing insensibility to paìn in surgical 
practice." Mr. Herapath, with the tìcw of ascertaining the exact 
nature of the actire principio of narcotism in the above and similar 
cases, has made several experiments. He has specially examined '< the 
fomes for carbonio oxide» by agitating them with an acid solution of 
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chlorìde of copper, and also bj absorbìng the carbonio add, ammonia, 
and oxygen, by means of lime-water, diluted muriatic acid, and a solu- 
tion of the protosulphate of iron saturated witb nitric oxide gas, when 
indications of the presence of carbonio oxide were readily obtained ; the 
fomes, after agitation with the solution of chlorìde of copper, no longer 
ìnduced narcotism ; whilst those, on the contrary, which had been 
treated with the otiier solvents, were more than ordinarily powerful, 
and rendered an insect insensible much more quickly than before ; they 
also bumt with a blue flame, and possessed ali the well-known cha- 
Tacters of the oxide of carbon. The correctness of this conclusion was, 
moreover, confirmed by experimenting with carbonio oxide prepared by 
acting on oxalic acid with oil of vitrìol, and passing the gas evolved 
through caustic soda-ley. Even when largely diluted with air, it stili 
continued to produce insensibility in insects, and acted in every way 
like the purìfìed fumes of the Lycoperdon* 

'* It is not dificult to understand how carbonio oxide Ì8 formed by the 
ìgnition of the fnngus, as this gas is inyariably produoed in larger or 
smaller quantity when certain organic substances are decomposed by 
heat, though some yield it in greater proportion than others ; con- 
sequently, as might have been anticipated, I fìnd that the fumes of 
several other fungi act in the same manner towards animala as those of 
the Lycoperdon proteus. The principal of those to which I allude are 
the common Lycoperdon of the druggist, L, giffcmteumf and the mush- 
room, Agwrìcua campestria." 

THB ORDEAL BBAN OF OLD CALABAB, WESTEBN AFBIOA. 

Db. Chbistison has communicatedto the Boyal Society of Edinburgh 
the foUowing paper : — 

" In various parts of Western Africa it appears to be the practice to 
subject to the ordeal by poison persons who come under suspicion of 
haying conmdtted heinous crimes. On the banks of the Giambia rìver 
the poison used for the purpose is the bark of a leguminous tree, the 
FiUcea auaveolens of MM. Ghiillemin and Perottet. In the neigh- 
bourhood of Sierra Leone it is the Erythrophleum guinèense^ which 
some botanists have considered identicsd with the former species. On 
the Congo rìver, Captain Tuckey found that either this species, or an 
allied species of the same genus, was in Constant use for the same pur- 
pose. These barks, when their active constituents are swallowed in the 
form of infusion, sometimes cause vomiting ; and then the accused re- 
covers, and in that case is pronounced innocent. More generally th» 
poison is retained ; and then the evidence of guilt is at the same time 
condemnation and punishment ; for death speedily ensues. 

''In the distrìct of Old Galabar, the poison used for the trìal by 
ordeal is a beau, called Eséré, which seems to possess extraordinary 
energy and very pecxdiar properties. It has been lately made knownto 
the missionarìes sent by the United Presbyterian Church in Scotland to 
the native trìbes of Calabar ; and to the £ev. Mr. Waddell, one of these 

• See A TreoHàe on Foùoru, by Professor Christisciij fourth editìon, p. 827» 
for an account of the;.pecalia]: effects produced by the inhalation of the oxide 
ofoarbon. 
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gentlemen, tke anilior was chiefly indebted for the materials fot ìòb 
ezperìments, tm well as for information as to its effects on man. Àc- 
cording to wha% the mÌAsionariee often saw, this poiaon is one of great 
«nergy, as it sometiiiiee proyes fatai in half an honr, and a single bean 
has proved Bofficient to occaàon death. None xecÓTer who do not 
Yomit it. The grester aumber perìsh. On one oecaedon forty indi- 
TÌduals were ambjeeted to trìaly ^vdien a chief died in suspidonB dream- 
stanoes, and (xlj tiro reeoTered. 

** The avthor foond tiie bean to present geneiaUy the charactera of a 
Ihlickot. It has been grown at hìs request both by Professor Syme aad 
at the Edinburgh Botanic Garden by Mr. M'Nab ; and it proyes to be 
a perennial legominons creeper, resembling a Bolichos, bat it had otoi 
then flowered. The seed wdgfas abont forty or fifty grains. It is nàtlier 
bitter, nor aromatie, nor hot^ and differs little in taste from a harioot 
bean. Alcohol removes its actìye eonstìtuent, in the fonn of an ex- 
tractiform matter, amoonting to 2*7 per cent, of the seed. The anthor 
oonld not obtain an alkaloid from it by aay of the simpler processes for 
detecting Tegetable aUcaioids. 

'' By experìments on animalw, aad from. obeervation of its effects <m 
himself, the otdeal bean has a doublé aetìon <m the animai body : it 
pazalyses the heart's action, and it snspends the pow«r of the will oy«r 
the mnsdes, cansing pazalysis. It is a potent poison, for twd,Te grains 
•caused severe symptoms in his own person, althongh the poison W9b 
promptly evacuated by Tomiting, excited by hot water. Ti^ alo(^olic 
extract has the same effect and action with the seed itself." 
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COFFEE AVD OHIOORT. 

The following paper, by Mr. John Horsky, of Chdtenham, has been 
read to tìie British Associatìon : — 

I beg to offer an exoeedingly sensitiTe test in the bichromate d 
potassa. This salt will be foiud to prodnoe no diaooloiation of an in- 
f nsion or deooction of ehioory ; on the other band, the mogi diltUe mAvL* 
tion of coffee gradnally beoomes changed to a deq» porter hrwon colowy 
which is not at ali oonnected with fàe oolonring matter of coffee, but 
with the gaUic acid existing in the berry, as a deooction of the white 
nnioasted berry wiU produce a similar result. This may be proyed by 
boiling the bóries in water, and then throwing in a crystal of tìie 
chromie salt^ vibso. the liquor soon beoomes brown, and the berries 
staìned throughout, which is not the case with rafiein or tannìn. 

It may be uiged that if this salt reaets thus with pure coffee, will 
it not proportionally so on a misture of that artiele with <^oory ? 
This then aff(»ds us an exedlent means not only of detecting coffee, but 
estimating ite quantity by a kind of approzimation test. 

If we add to the misture of chicory and coffee, which has been 
boiled with tìie bichromate of potash, a few grains of sulphate of copper, 
aad then boil the liquid, we cause the formation <^ a èocculent preci- 
pitate of a more or lesa deep sepia brown colour — the intensity of 
which vaiies with the quantity of coffee contained — from which, by a 
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aeries of ezperiments vìth known qnantìtiesy it Ì8 easy to a^just a ara» 
duated ttandard of tinUt aa follows : — 

AH Three-quarters Half Qnarter AH 

Ck>ffee. Omee, Coffee. Coffee. Chioorj. 

The followìng wìll be found to be the beat method of procedure : 

Take an equal weight of ohicoiy and coffee, and make tepanxte infa- 
sions or decoctions in a gìven quantity of water ; filter the liquon, put 
them into vials, and label respectively. 

Then take a teaspoonfol of the in^cdon of chicory, and dìlute with 
water imtil the liquid be of a ìtrown Aerry ìoine col&ur; boìl this in a 
whiteware dìsh, and add a amali fragment of crystallùed bichromate of 
potaasa : the liquid will be soarcely altered in colonr. 

Next treat a similarly diluted ii^iudon of coffee ; boìi, and throw in a 
fragment of bichromate : the liquid will now assome adeep porter-brown 
eoloiir, a reaction which is yeiy decided. 

By the addition, as before stated, of a few grains of snlphate of 
oopper and boiling, a precipitate will be obtained from òoth i^Fosions, 
biit that from chioory, if viewed in a glass Tessei, is of a cUvyiàh yeUow 
colonr, whilst the precipitate from coffee liquor is sepia ìyrwon, By 
thus noticmg the shades of the precipitates when mixtures of chicory 
and coffee are the snbjeet of investigation, we are enabled to judge of 
tìifl quantity of coffee as well as chicory from the reactions which take 
ptaee, aad a referenee to the scale of tinta. 

M. Lasaaigne has noticed the reaction which takes place when a 
peraalt of iron is added to an infusion of coffee. 

A few drops of tincture of the sesquichloride of iron imparts to it a 
dirtiy blue green, but I do not find, as M. Lassaìgne states, that a ì>re- 
cipitate forms. This reagent does not produce any sensible change with 
aa infuaion of chicory. 

Again, the di-acetate of lead producee with pure chicory a deep 
ÌKrovm g^tìnous preàpitate : but with coffee a gdatinous^rey-coZottreÀS 
precipitate. Ko reagente howerer, that Mr. Horaiey is aware of, is so 
dedided in ita character aa that which he has preposed. 

TO HAKB BÀiran> oil sweit. 
A CK)iiBESP05]>XNT of the .Sfulder, No. 651, givea these resnlts of his 
experiments upon £ancid Qil. 

The following substanoea will prevefiU oil from getting raneid : — 

1. Sweet spirita of nitro. A few drops added to the oil. The effect 
is due to the nitiic acid of the spirit, cxidizing eyeiTthing but the oil 
itself. The hydro^n has wttking to do with it. 

2. Oreosote appears toanswer eyen better than the last. 

8. Methylic aleohol C comm. wood-spìrit"), if added in small 
quantity to oil, will preyent ita putre&ctiony probaUy from the creosote, 
io., it contains. 

4. Hypochlorìte solutions. The hypoohlorite of soda is about the 
beat, but a little 8tnmg solution of cldorìde of lime doea yeiy well, 
shaken up with the oil : when required for use» the oil may be decanted 
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from the top, or drawn off with a syplioii ; or let the mixed oU and 
solution he poored upon a circular filter, ihwougldywtUedvnth tPcUer^ 
and placed in a fonnel, when the solìUion will pass through tho filter, 
the ail heing left. (Any lìqnid whìch does not perfectlj mix may be 
separated in this manner ; tiie filter-paperto be previously wetted wìth 
the fluid intendedto pass through). 

5. Small pieces of charcoal, soaked with dilnted nìtric acid, I have 
found to poBsess similar properties to the abore. 

Sabstances that will make rancid oil sweet : — 

1. Sweet spirits of nitre. 

2. Greosote {very uneertain — cannot be depended on). 

3. Methylic alcohol (very uneertain — of little use). 

4. Hypo-chlorites (quite effectual in a few hours ; in a few minutes 
if boiled : the dry saUè are of little use). 

5. Peroxide of manganese (very good). 

6. Animai charcoal (very good, but takes a few days, nnless boiled 
with the oil). 

7. Charcoal (of no use nnless boiled with the oil : that from heech- 
woodìshest), Wkntworth L. Scott. 

BREAP-KAKIKO. 

Dr. Maclaoak has read to the British Association a paper " On the 
Oomposition of Bread." He gare the results of some experiments 
which he himself had made. The amount of moisture in bread was 
less, and consequently the nutritive vaine greater, than was generally 
allowed. The late Professor Johnson had stated that a sack of flour 
produced one hundred quartem loaves. But, aocording to his (Dr. 
Maclagan*s) examination, the sack of 380 Ibs. gave 94 ^ loaves of bread ; 
100 Ile. of flour giving 231 Ibs. of bread. The majority of bakers were 
of opinion that the sack produced, on an average, 92 loaves, and there 
was no great dìscrepancy between this and the result of his own ana- 
lysìs. Unfermented bread contains, of dry flour, 60 ; moisture, 10 ; 
water added by baker, 30. 100 Ibs. of flour wiU give 143 Ibs. of 
bread, and a sack of flour will yield lOOJ quartem loaves of nnfer* 
mented bread. 

Baron Liebig made a few observations on a new mode of malrìTìg 
bread introduced into Germany. Lime-water had been used in the 
preparation of the dough, and the loaf was rendered stili more nu* 
tritive than that made by the common mode. Dr. PlayfÌELir said the 
Section were much indebted to Dr. Maclagan for his communication. 
Much discrepancy existed among analytic chemists on the subject ; but 
he believed Dr. Maclagan had arrived at pretty accurate conclusions. 

CONDITION 07 THB ATMOSPHERB DT7RIKG CHOLERA. 

A PAPER on this subject has been read to the British Association by 
Dr. B. D. Thomson. The chemical condition of Oholera Atmospheres 
is a question of intense interest in the subject of public health ; but, 
with the exception of the unpublished experìments of Dr. Plrout in 
1832, comparatively little attention appears to bave been bestowed 
on it. One of the most striking circumstances connected with the 
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occnrrence of the disease ìs, that no change very palpable to the senses 
prevails, and even one may have remarked that the weather has usuaUy 
been exceedingly agreeable. In London, at St. Thomas's Hospital, the 
neighbourhood of which afforded a large supply of cholera cases, the 
relative weight of the air in August, 1854, a cholera month, and in 
Augnst, 1855, when the metropolis was in an extremely healthy con- 
ditìon, is ezhibited in the following table, in grains per cubie foot : — 

1854. 

Week ending 

August 5 

12 

19 

26 

Sept. 2 

9 


9i 


>» 


Mesn 


525-6 


)) 


Weight of Cubie 

1855. 

Weight of Cubie 

Feet in Grains. 

Week ending 

iFeet in grains. 

. • . 522*9 grains 

Angust 4 . t 

. 516*9 grains 

. . . 526-7 „ 

» 11 . . 

. 524*3 „ 

. . . 595*0 „ 

>i 18 , . 

. 525-9 „ 

. . . 523-5 „ 

„ 25 . . 

. . 519-2 „ 

. . . 525-1 „ 

Sept. 1 . 

, . 623*0 „ 

. . . 530-3 „ 

„ 8 . 

. . 631-6 „ 


Mean 


523-5 


*i 


The resnlt, as deduced from this table, which has been calculated 
approximately firom the barometric pressure, and dry and wet bulb 
therinometer, is analogous to that obtained by Dr. Prout in 1832, as 
the author was informed by himself. Oorresponding observations have 
been made at Greenwich by Mr. Glaisher, and the same conclusions 
aniyed at ; firom which it would appear that this superior weight of a 
given bulk of air was not a locai phenomenon, but was diffused to 
considerable distances ; and the character distinguishing September, 
1864, from the oorresponding period in 1855, was the absence of 
BJiy atmospheric action on ozono testpaper in the former season, while 
during the present year (1855) the oxidizinginfluence of the air has never 
been absent at St. Thomas's Hospital. During September, 1854, how- 
ever, when no ozono could be detected in London, its action was some- 
times faintly and often very strongly marked at Lewisham, near Green- 
wich. Throughout the same periods the air was exceedingly stagnant : 
and it has since been observed by Mr. Glaisher, and also at Vienna, 
that rapid atmospheric movement is pretty constantly accompanied by 
an oxi^ing condition of the air. 

With refèrence to the chemical composition in the atmosphere of 
inhabited localities and of malarious districts, experiments bave usually 
been conducted on the constitution of the gases which enter into the 
composition of the air. But the results seem to bave thrown little 
light on the possibility of the production from such causes, of any dis- 
ease characterìzed by a regular sequence of symptoms. So far as our 
knowledge warrants, gases can either act only as asphyxiating media 
by the exclusion of oxygen, or as slow or rapid poisons. The cause 
capable of inducing a disease formed on a peculiar type, analogy leads 
US to infer must be an oiganized condition, either in a solid form or in 
a finely-diffused or vaporific state. The fact observed, that in mala- 
rious atmospheres sulphurìc acid speedily becomes black, also points to 
the proprìety of examining the air in such situations with the view of 
£ltering from it solid or condensible matter. In the epidemie of 1 849-50, 
the author examined the exterìor air of an infected distrìct with this 
object in view, to the extent of many cubie feet, but the result was 
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(XMDparatiYély negatiTe, and led io the inferenoe iliat the examin&tioii 
of large masses of air conld alone bold ont any prospeot of a saeoessfiil 
ìanie. For ibis pnipose air-was passed throngh carefolly-prepared dìstilled 
▼ater oontained in Wonlfe^s bottles by means of a bu^e aspiiatory api»* 
ratns of tbe ci^Nicitj of sixteen cubie feet, wbich iras kepi oonstantlj in 
action diuing tbe day for several months. Occasionally, freeaing mix- 
tnres were appiied to portions of the appaiatns, and a tnbe, filled with 
pnmice moistened with snlphniic acid plaoed nezt tbe aspirator, oom- 
pleted tbe series. A rango of tnbes conducted the air from a dbolera 
vard into tb& aspirator. Tbe ward was 32 feet long, 20 feet wide, 
and 9 feet high. Tbe air was drawn from tbe centre of tbe ward near 
tbe ceiling ; and wben tbe apartment was filled witb cbolera patients, 
tbe air, after traversing aev^aì layers of distìHed water, was speedily 
cleared by tbe snlpburic add, and deposited a rariety of solids in ali 
tbe WonHe's bottles, wbich conld even be detected in some measnre by 
tbe eye. Tbe objects consisted of blue and red cotton fibres from tbe 
dresses of tbe inmates, portions of bair, wool, fongì, spontles of fimgi, 
abnndance of yibiiones or lower forms of animai l^e, witb partieles of 
Bilica and dirt. In tbis and ali tbe experiments oondneted on the air 
of closed apartments, tbe distìlled water was rendered strongly add 
from tbe presence of snlpbnrìc and solpbnrons acids derìved £rom the 
products of gas and coal combnstion. Tbe distilled water «nployed in 
these experiments was boiled for some time preTÌons to bemg intro- 
dnced into the apparatns, and was divided into two portions ; one 
part being placed in a stopped botile beside tbe Wonlfe's bottles, 
throngh wbich tbe air was conducted, tbe sediment, if any, being 
afterwards examined and eompared witb that resulting iìrom the ex- 
periment. Wben the ward was partially fall, vegetable epiderm, 
tegetable cellular tissue, fragments of wood, cotton, linen, regetable 
hairs, a spenge spicula, minute fungi, spirai vessels, sporules, spore 
cases, animai epithelium, oil globules, and silicious partieles were 
detected ; wbile yibrìones were entirely absent, or at least mere traees 
oould be discrìminated. Tbis is an interesting result, since in the first 
case only 98*6 cubie feet were examined, and of tbe partially empty 
ward 240 cubie feet passed tbrougb tbe apparatns. Wben the ward 
was empty, cotton fibres, wool, a trace of fungus, witb carbonaceous 
and silicious partieles, were alone discemible, tbe amount of air ex- 
amined being 804 cubie feet. Tbe air extemal to tbe ward and in the 
immediate neigbbourbood afforded from 560 cubie feet one cotton fibie^ 
one of wool, a crystallìne body — ^probably a spenge spicula, sporules, 
beautiful mycelia of fungi in various stages of development, and some 
carbonaceous matter. The distilled water in tbis instanee likewise 
yielded a strongly acid reaction, produced by sulphur acids. 

Tbe possible influence of sewer atmospheres predicated interesting 
results from examination of such air : accordingly, it was found 
that the predominating feature of tbis expeziment was animai life 
in the form of swarms of yibrìones in Tarìous stages of adranee- 
ment. Tbe cbemical re-action in tbis case, tmlike ^t in the {«e- 
cedìng experiments, was inraiìably alkaline, due to the erolutìon 
of ammonìa from the nitrogenons matters oontained in the sew> 
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age liquors. These ezperìmentB render it sofficiently obvìous thai 
organic living bodies constantly surround us in dose apartments ; 
particularlythat animai matter, under certain circumstances, is likewise 
diffosed through such atmospheres. They faU to point out any matter 
capable of conununicating cholera from one indÌTÌdual to anotiber 
through the medium of the air, and therefore are so far important to 
the public ; but they show that foreign animai matter, injurious to 
health, may speedily be concentrated in certain localities, which will 
undoubtedly assist in the production and propagation of disease in con- 
junction wìth meteorological oonditions. Pathological investìgatiouBy 
carefuUy conducted by the author*s colleague, Mr. Bainey, detected in 
one case an entozoon in the glottis or upper part of the air-passage, the 
only analogue of which has been found in the substance of the muscle 
of animals, which would seem to indicate that the germ of this creature 
had been derived from the atmosphere^ or at least from esternai 
Bouroes. It is intended that these ezperìments, which are tedious and 
laboiious in their character, shall be eztended to other atmospheres, 
80 as to obtain comparative series of Tiews, so to speak, of air modified 
by the influence of different diseases. 

SANITABT USE OF OHAROOAL. 

Dr. Stenhouse has deliyered, at the Koyal Institution, a lecture on 
this subject, in which he uiged the importance of Gharcoal as a De- 
stroyer of Noxious or Infectious Effluyia. If ali be true that is said as 
to the extraordinary extent of the dìsinfectant or detoxicant powers of 
charcoal, we think it is questionable whether the mere accommoda- 
tion alleged to be aiforded in its ** i>ores" for immense quantities of 
gaseousoratmospheric combinations, iscapableof ezplaìning Uiese powers; 
but Jts combinations and destructipn of noxious gases are ascribed to 
a power possessed by it of promoting the slow combustion of the gases, 
ìrrespectÌTe, in great measure, of mere porosity. Its action, as we 
obeerve, is now compared by Dr. Stenhouse himself to that of platinum 
in promoting the combination of hydrogen with oxygen, an action which 
is probably oonnected with electrìcal agency. The more porous the sub^ 
stance, howeTer, the more points of action of course there will be ; but 
the mere capadty of such pores for holding a certain quantity of the 
gases does not appear to be quite a satisfi&ctory explanation per te of 
tbe alleged extent of the action. The Bespirator was one of the chief 
forms brought by the lecturer under notice. This, he said, he had 
purposely refrained from appropriating to himself by patent. Dr. 
Sutherlanft desìred to take with him 500 of these to Constanti* 
nople, but he is said to bave been prevented doingso by ofElcial routine. 
The use of bandages or coverings holding charcoal over wounds, and so 
absorbing and destroying putrid effluyia escaping from the wounds, and 
infecting the atmosphere of the hospital, would, we think, be no less 
important and sanative than the use of the Bespirator itself . Charcoal, 
according to Dr. Stenhouse, destroys the efficacy of the manures whioh 
it deodorizes.* — Builder» 

* See also. Tear^Sooi qfJPfteh, 1865« page 214 
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THB OAUPHOA OV OOKHB&OX. 

Camphok is a yegetable guin, semì-transparent and oolonrless. It is 
exceedingly volatile. Wlien exposed to the air, it flies off in vapour. 
On account of ite ertrong aromatic smeli, it is much nsed to preseire 
cabinets and clothes from moths and oiher insects. From its strong 
smeli has arisen tìlie idea that it is a preservatiye against infectiTe dis> 
oiders ; as it is poìsonons, disease is more liable firom the camphor than 
from infection. Although camphor is dissolved in water only in a amali 
qnantity, sufficiente however, is taken up to gire the water both its 
aromatic odour and bitter tasto. If some shavìngs of camphor are 
throwB on the sui&ce of perfectly dean water in a largo basin, the 
pieces immediately begin to move rapidly, some round on their centres, 
others from place to place. The cause of these motions is unknown. 
Camphor ezists in many plants, butj is chiefiy derived from two, one a 
native of China and Japan, much resembling the laureL It is obtained 
bychopping the leaves, branches, roots, &c., into small pieces and 
placing tbem in a stili, with water. The other camphor-tree is a native 
of Bomeo and Sumatra. The camphor is obtained by splitting open 
the tree, when it is found in large pieces in the interior. — Hvm^s 
{New York) Mercha/nti Magazme. 

HORSE-FLESH AS FOOD. 

M. GhgoFTROT Saikt-Hilàike, Professor at the Museum of National 
History, has delivered two lectures on theadvantages of bringing Horse- 
flesh into use for Food. There is no reason, he dedares, why borse- 
flesh should not be eaten like the ox and the sheep ; the borse is herbi- 
vorous, and no deleteiious element enters into its food or structure. Ita 
flesh, besides, is full of azote. The ancìent Qermans and Scandioavians 
had a marked likìng for horse-flesh. They preserved a certain race of 
white horses to be sacrìficed to Odin, and after the sacrifioe they boUed 
the flesh and feasted on it. The introduction of Chrisdanity put an 
end to this custom, and probably led to the aversion to horse-flesh, 
which is now generally manifested in Europe. The nomade tribes of 
Northern Asia màke horse-flesh their favourite food, though they bave 
numerous flocks of ozen and sheep. In spite of the dislike of horse- 
flesh in modem Europe, the Danes bave recommenced tìie use <xf it. 
During the siege of Copenhagen in 1807, the Government formally 
authorized the sale of it in butchers' shops, and since then it has been 
oonstantly sold ; there is even in that city a privileged slaughter-house 
for horses placed under the surveillance of the Veterinary School, an^ 
horse-flesh is sold in it at the average price of 12c. per l6. Parent 
Duch&tel, an esteemed writer, asserts that large quantities of borse* 
flesh were formerly introduced into Paris on different pretezts. Huzard, 
an eminent veterinary surgeon, states that in the scarcity which followed 
the Revolution of 1789, the greater part of the meat consnmed at Paris 
for six months was horse-flesh, and that it caused no ili effect on the 
public heàlth. The distinguished army surgeon, Baron Larrey, made 
bis wounded patients eat horse-flesh in the campaigns of the Bhine, of 
Catalonia, and of the Maritime Alps, and he ascrìbes to it the cure of 
a great number of bis sick in Egypt. From ali tìiese i^ts and nume- 
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roiis otbers, M. Greoffiroy Saint-Hilaire inBÌsts iliat the horse, in addi- 
tion to the services which it already renderà to man, can be made to 
Bupply cheap and nutritioas food. 

TimCTION OF SALI IN AOKICULTUBB. 

Hr. a. Beavchamp Northoois has commnnicated to the Philoto- 
pJhiccU Magaaine, No. 65, a paper of experiments undertaken to ascer- 
tain the nUionale of the action of Salt in increaaing the fertility of 
certaìn huids. We have not spaoe for deta^ but quote Mr. North- 
cote's conclusiong : — *' The resuìts, then, at which we mnat arrive ar«^ 
that agricultoral salt is a most energetic absorbent of ammonia, boih in 
TÌrtne of ita chloride of sodium and of ita soluble lime-salt, and that 
the proportion of the latter especially most powerfully a£fectB ita action ; 
bnt that at the same time ita agency doea not aeem to be altogether a 
permanent one : it will collect Òiq ammonia, but it ia qnestionable whe- 
ther it can retain it for any great length of time, becanae in the veiy 
decompoaitiona which happen in order to render the ammonia more 
stable, aalts are formed which bave a direct tendency to liberate ammo- 
nia from ita more fized combination& It may, however, retain it quite 
long enough for agiicnltnral porpoaes : if the yonng pianta are there 
ready to receive it, ita atate of graduai liberation may be for them the 
moat advantageous poaaible ; and to this concluaion ali ezperimenta on 
the large acale appear moat obvioualy to tend. It ia deacribed aa an 
excellent check to the too forcing power of guano ; and from M. 
Barral'a ezperìment we aee that it either preventa the too rapid erema- 
causis of the latter, or atorea up the ammonia aa it ia formed. Aa a 
manure for growing crcpa, ali ezperience and ali theoretical considerations 
therefore ahow it to be moat yaluable ; but when employed to mix with 
manure heapa which have to stand for consideFable perioda of time» 
theory would pronounce, aa practice haa in many cases done, that ita 
power of retaining ammonia under thoae drcomatanoea is at the beat 
doubtfuL" 

YALUB OF SXEAM IN THB DBC0MP08III0N OF RETTTBAL FAT1T 

BODIBS. 

Mb. G. Wilson, F.B.S., in the oouise of a longaerìea of ezperimenta 
conducted on a luge acale, haa obaerved that the ao-called Neutral 
Fatty Bodiea may be reaolved, without danger of injurìoua decompoai- 
tion, into glyceiine and fatty acida, pnmded the stili ia maintained at a 
uniform high temperature, and that a continuous cnrrent of ateam ia 
admitted into it. 

The temperature required to effeet the apUtting of the fiita into their. 
prozimate elementa yariea with the nature of the body itaelf ; but ali 
hitherto tried may be reaolved into glyceiine and faitty ad<^at a tempe- 
rature of 5 60*" Fidir. , many at much below that temperature. -^ Proouà^ 
ing9 of the RoyaZ Society, 

NBW PROOESS OF OBTAININa AND PtrUITTINa aLTCBBIKB. 

Ub. Gt. FERaussoN Wilson, F.R.S. (of Prioe'a Patent Candle Com- 
pany), haa read to the British Aaaodation a paper describing the oom- 
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pany's new process of Obtainìng and Purifyiog Glycerìne, preceded by a 
sketch of the history of glycerine and ita iiBes ; wbich we abrìdge. 

** Glycerine," says Mr. Wilson, '* was discovered in 1789, by Scheele, 
as a prodnct in the process of lead plaister making, and was called by 
him àie sweet prìnciple of oils. About twenty-five years afterwards it 
was stndied by Cherreul, and shown by him to he the base of fata and 
fat oils. A sonrce of impure glycerine has long ezisted in the prepara» 
tion of lead plaister, in which the combination of the litharge with the 
acids of the olive oil sets the glycerine free ; another source in soap- 
making, the soda or potash setting free the glycerine ; and a third 
sonrce in the stearìc candle mannfactnre, where tìie lime saponification 
separates the glycerine. Most of the pnrifiers of glycerine appear to 
haTO preferred this last sonrce. 

*^ Notwithstanding theknown existence of these great sonrces of impure 
glycerine, it was long before glycerine was in any way utilized : hun- 
dreds of tons bave be^ and are yearly thrown away." 

Mr. Wilson then records Mr. Thomas De la Bue*s application of gly- 
cerine to a bum, in 1844 ; Mr. Warrìngton's patent for ìts use in pre- 
serving animai and vegetable substances ; and bis successful applica- 
tion of it in mounting objects for the microBCOi)e. Mr. Wakley's 
application of glycerine, as a cure for dea&ess, dates from June, 1849 ; 
but M. Cap was the first to see its eztraordinary yalue in a great 
Tariety of medidnal preparations. — Jowmal de Pharmacie et de 
Chimit^ Feb. 1854 ; Chemist^ Aprii, 1855. 

In the Ckemistf of Febmary, 1855, Dr. Crawoour, of New Orleans, 
Btated that for twelre months past he had been in the habit of usÌDg 
glycerine very eztensiyely in those cases requiring cod-lÌTer oil, in 
which the nauseous tasto of the latter medicine rendered its exhibition 
impossible ; and that now, in bis practice, it had entirely superseded cod- 
llyer oil. 

In a paper read at the meeting of the Royal Institution of 30th 
March, 1855, by the Bey. John Barlow, F.B.S., attention was drawH 
to the great preseryatiye power of glycerine upon meat. 

M. Cap worked upon the waste Uquors of soap and stearìc candle 
Works, which liquors he had first to concentrate. His process was 
shortly this : — he used sulphuric acid to separate the lime, and con- 
tinued boiling and agitation to driye off the volatile fat acids, removing 
any ezcess of sulphuric acid by means of carbonate of lime ; allowing 
the liquor to cool at different densities, so as to deposit sulphate of lime ; 
and, after final concentratìon, treating and filtering with washed animai 
eharcoal. M. Cap*s process, though an undoubted ìmproyement, was 
not perfect, as glycerine so purìfied is always liable to contain more or 
less of salts of Urne. 

> Mr. Wilson then describes this new process, in which the only 
<ìhemical agents employed for deoomposing the neutral fat, and sepa- 
rating its ^ycerine, are steam and beat ; and the only agents used in 
purifying the glycerine thus obtained are beat and steam : thus ali 
trouble firom eurthy salts or lead is escaped. 

Steam, at a temperature of from 550*" to 600° Fahr., is introduced 
into a distiUatory apparatus^ containing a quantity of palm oil. The 
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fatty acids take np their eqxdyalents of water, and the glycerine takes 
ap ìts equÌTalent ; they then distil over together. In the receiver the 
condensed glycerine, from ita higher specifio grayity, sinks below the 
fat acids. 

In an ordinary apparatus the glycerine distilled from the nentral fat 
is not in a safficiently concentrated state for most purposes : it should 
therefore he concentrated, and, if discoloured, be redisùlled. It is then 
obtained, at the temperatore of 60° Fahr. : itis of sp. gr. 1*240, and 
eontains 94 per cent, of anhydrons glycerine. It can be concentrated 
to s. g. 1 '260, or to contain 98 per cent. 

Mr. Wilson then mentioned some uses for glycerine which he believed 
to be new. A possible use which appears worthy of experiment is to 
inject it iuto the bladder for the purpose of dissolving calcnlous deposits : 
from its blandness it shonld not cause irritation, while, as it is a 
solvent of urea and phosphate of lime, it might dissolye them when in 
the bladder. 

The properties of soothing and keeping moist the skin bave caused it 
to be nsed npon chapped hands and sun-bumt faces. It has been sng- 
gested as a snbstitute for symp in preserving fruits. Mized with alcohol 
or peroxylic spirit, it has been proposed by Mr. Warren De la Bue as 
an economìcal fuel for spirit lamps. 

For some time past, in Edinburgh as in London, it has been used in 
Bkin diseases ; it is now being tried in some cases of disease of the 
mucous membrane of the stomach. 

In the preparatìon of several medicines, glycerine may be substituted 
for symp or sugar, with the effect not only of preserving the medicine 
in an active state and free from change, but also of yery greatly im- 
proving its taste. Griffiths*s iron mixture has been mentioned as an 
instance of this. 

Glycerine appears to give the means of preservation of some objects 
of naturai history without change in their colour. Mr. Wilson' s first 
experiment was upon a brilliantly-coloured two pound trout, caught in 
one of the Perthshire lochs. Immediately on taking it from the water, 
he poured a quantity of glycerine over it, and wrapped it in a cloth. 
At night the fish was deaned and immersed in glycerine. Nezt day it 
was again wrapped in a saturated cloth. On examining it a day or two 
afterwards in Edinburgh, the colour on the scales was unchanged. 
When it arrived in London, part was steeped in water and then cooked. 
Though perfectly fresh and fìrm, it had lost almost ali its flayour ; the 
nncooked portion was immersed in glycerine, and sent to Professor 
Owen, who suggested that the brilliantly-tinted fishes of the Goral 
Islands and tropical coasts might be brought home in kegs of glycerine. 
In conclusion, though a yariety of uses, actual and possible, for 
pure glycerine bave been mentioned, yet when we consider its power as 
a solvent, and at the same time its blandness, and freedom from ali 
irritant, exciting, acid, and fermenting properties, we must feel that 
not a tithe of its uses bave yet been developed. 
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GELATINE PAPKS. 

Mk. Hokaos Dobell has made to the Royal Sodety a oommumcation 
'*0d the Applicability of Gelatine Paper as a Medium for Colourìn^ 
Light." The object of this communication is threefold. 

1. To point out the properties of a matexial ealled gelatine papeiv 
which render it appUcable as a medium for colouring light. 

2. Throogh the means of gelatine paper, to introduce the nse of 
coloured light in the arts for the preservation of the sight of artìsans. 

8. To introduce the use of gelatine paper for the relief of persona 
Buffering from impaired Tision ; for the preserratìon of the sight of 
trayellers, and of ali those who are much engaged in reading. 

This material was invented ih 1829 by the late M. Grenet, of Rouen, 
and was exhibited by him in its present state of perfection at ih» 
Great Rxhilntion of 1851. But up to the present tirne it has not been 
successfuUy applied to any more useful purposes than the manufacture 
of artificiaì flowers, address-cards, tracing-paper, wafers, &c. 

It is commoniy manufactured in sheets, measuring twenty-two inche» 
in length and sixteen inches in diametér, which are sold at a small 
prioe ', but the sheets ean as easily be made of any dimensioiis not ex- 
eeeding those of whieh plate-glass is capable. It can be made of any 
thickneas, from that of the finest tissue paper upwards. It may be 
obtained as transparent as the best glass, and more free fìrom colonr, 
or of ali oolours and shades of oolour, without interfering with ita 
transparency. It is exceedingly light, and may be bent or rolled np 
wìthout injury. It can be cut witi^ scissors like ordinary paper, and 
may easily be stitched with a needle and thread. By means of an 
aqueotts solution of gelatine, it can be made to adhere accnrately to 
plates of glaas without any interferenoe with its transparency. When 
yamished with collodion it becomes waterproof, more pliable, capace 
of hearing beat without injury, and its transparency is not affected. 

Hence it appears, that, in additicm to its transparency and suseep* 
tibility to Tarious colours and forms, gelatìne paper is cheap^ portable^ 
and durable. 

Such being the properties of the material, the foQowing are enume- 
rated by the author as some of the forms in which he suggests that it 
may be employed, and in which it has ahready been found useful : — 

1. A small sheet of veiy pale green or blue gelatine paper, to be 
used in reading. The sheet is simi^ to be laid upon the page of the 
hook, and the reading to be conducted through the colouied medium. 
If u»3d in a faint light, the reading paper is to be raìsed a little from 
the hook to admit more light beneath it. 

2. A sheet of gelale paper of pale green set in a light frame, and 
placed Hke a soreen before the window or lamp of the engraver, the 
watohmaker, the jeweller, and the like ; thus providing a light or 
genial colour, in which they may pursue their occupations. 

3. A similar appliance to the last mentioned, for the use of needle- 
women. For this purpose screens are to be proTided, both of green and 
of blue gelatine paper ; so that the white materìals employed in needle- 
work may be changed to a pleasant green, by the screen of that colour,. 
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the yeUow matemls to a green by the blue screen, and by one or other 
of theae screens the reds softened down ìnto violets or browns. 
- i. For either of the two last purposes on a larger acale^ the gelatine 
paper may be attached to the window glaas of the apartment, thus 
oolourìng, if neoesaary, ali the light admitted durìng daylight. 

5. Shaides for the eyes in oertain affections of the sight, to take the 
place of the green or Une silk, and card shades wom by many persons. 
The gelatine paper being transparent, will allow the wearer to see bis way 
about, at the same time that the eyes are protected from a glarìng light. 
Thifi may be especially nsefol in cases where it ìs desired not only to 
shade a diseased eye, but alao to protect ita nerves from strong light ad- 
mitted by the sound eye. When not only coloured light but a certain 
degree of darkness is required, this can be readily and delicately gra- 
dnated by employìng shades of different depths of colour. 

6. Masks of gelatine paper for protecting the eyes of tiayellera 
against the giare of snow-fieìds and of sandy deserta. 

HiNUFAOTUBB OF CnTNABAA AT IDRIA. 

M. HuTOT oommences the prooess with the preparation of the black 
snlphuret of mercury. For tbis purpose 42 Ib. of mercury and 8 Ib. of 
snlphur in ooane powder are introduoed into a cask, which receives by 
machinery a reoiprocating rotatory moyement at the rate of from 1 5 to 25 
Totations per minute. The length of time durìng which the mixture 
remains in the casks yarìes from 2*3 to 3*6 hours, aocording to the 
temperature. The combination of the materials is not complete» for 
partides of sulphur and globules of mercury may stili be detected on it, 
imd bere and there it aoquires a reddish tint frx>m inolpient conyersioik 
into cinnabar. The maas is then introduced into cast-iron retorts, of 
which there are 24 arranged in four fumaces. Each retort ìb fur- 
nished with an ewrthenware head oonnected by a tube with a receiyer. 
The>6ads being ac^justed imd properly luted, beat is applied» and the 
temperature nused to 269°. As soon as sulphureous yapours appear, 
the tube and receiyer are attached, and at the temperature of 716° sub- 
lìmatlon goes on with rapidity. The retorts requìre about two-and-a- 
balf hours to reach the temperature at which sublimation oommences, 
and the ohaige is sublimed in about fiye hours. Of everj 1000 parts of 
Bublimed cinnabar, 365 are found in the part of the head next the retor^ 
327 in that nearest the tube, 255 in the tube itself, and 53 in the re- 
cei ver. The cinnabar is then ground by passing It between stones placed 
at different distanoes apart, according to ih» fineness of the grain re- 
quired. Ghinese dnnabar is ground twlce, dark red four timea^ an4 
brìght red cinnabar fiye times. 

The produot is then refined, aa it Ib called, in order to remoye the 
exoess of sulphur employed in the first process. For this purpose it is 
digested with a ley of wood ashes concentrated imtil it has a densily of 
12 B. The cinnabar is then repeatedly washed, and drìed on iron 
plates. — PolyUehnùchu OtfUrMlcUt, 1855, 


ooLousnro xaxtsk of sottlssa tixotobia. 
Fbofksso» AxpiBSOXy M.D.y of the Uniyersity of Glasgow» states, in 
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the Edinburgh New PhUotopJUeal Journal, No. 2 : — The colouring 
mfttter of the fiottleiaTinctorìa (a largetree, widely distrìbuted over the 
Indìan. peninsola) haB long been an artìcle of commerce in India, and is 
etili farmed by Gbyernment, beìng in oonsiderable demand among the 
Mahommedan popnlation for dyeing silk. No attempts bave as yet 
been made to introduce it into European commerce, an impresedon 
appearing to bave existed that the snpply is too limited to màke it of 
importance. Br. Cleghom, of Madras, assures the anthor that this 
ìmpression is nnfounded, and that very considerable qnantities might 
be obtained, if it were likely to prove neefol ; and the trìale Dr. A. has 
made with it are snfficient to show that it really meiits the attention of 
silk-dyers. Of its chemical composition rery little is known, the only 
person who has yet examined it being Solly ; and even he appears to 
bare done no more than snbstantiate the fact that the colonring matter 
is extracted by alcohol, and has the character of a resin. 

Professor Anderson then gives the analysis of the specimen of the 
matter which he has received from Dr. Cleghom, and condades as 
foUows : — 

The colonring matter of the Bottlera belongs to the class of sub- 
stantire dyes. It does not reqnire a mordant, ali that is necessary 
being to mix it with water, containing a solution from a fourth to a half 
its weight of carbonate of soda, and to boil it with the stuff. The 
Hindoos, in addition to carbonate of soda, which they use in the form 
of native barilla, employ powdered gum, and before adding water, rub 
the whole of the materials up with a small quantity of sesamum oil. 
These additions, howeyer, are not necessary for success, as I obtained 
a very fine colour without them. It is remarkable, however, that this 
colour is only produced on sUk. Calicò, whether with or without a 
mordant, acquires only a pale fawn colour, and entirely devoid of 
beauty. On silk, the colour is a rich flame or orange tint, of great 
beauty and extreme stability. The great brilliancy and permanence of 
the tint which it produces, and the fact that the material supplied by 
commerce contains between 70 and 80 per cent, of real colonring matter, 
ought to induce the silk-dyers of this country to tum their attention to 
it, the more especially as there is no doubt that if the matter were 
placed in the haiìds of an intelligent person, our Indian empire might 
eupply it in abundance. ^___^ 

OBGANIO OOMPOUNDS COHTAININO METALS. 

Mr. Fbavklak has described to the British Association some new 
Compounds which he has obtained, and particularly one prepaied by 
the action of nitric oxide on zinc ethyl, which may be regarded as an 
ammonium in which one atom of hydrogen is replaced by zinc, another 
by ethyl, and theremaining two by oxygen. 


BXT&AOnON 09 XBTALB FBOM THB OBB OF PLATIBUH. 

M. Frìht, in a paper read to the British Association, treats of the 
preparation of osmium, rhodium, and irìdium from the residues of the 
Flatinum Ores. The pi'ex)aration of osmium, according to the o]d 
method, is attended with great difficulties and actual daoger. M. Frémy 
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propofles to preparo osminm by passing atmospherìc air orer the re- 
siduai ore, heated in a poreelùu tube. The volatile osmio acid is con- 
densed in glass balloons, and the less volatile oxide of rathenium is 
found at the extremity of the heated tube. The rhodium remaining in 
the residuai mass is separated from the other metal contained by chlo- 
rine gas at a high temperature. 

SUPPOSID IimiUIKOS OF THB H0T-BLA8T IIT AUGHBHTINO THE 
QUÀNTITT OF PHOSPHOBUS IN Pia-IBON. 

Mbssbs. Pbicb and Nioholson bave communicated to the Philo- 
Bophical Magaàney No. 68, a paper on this inquiry. The employ» 
ment of the hot-blast in the smeJting of iron is admitted to oocasion 
tìie production of pig-iron of inferior quality : that is to say, con- 
taminated with larger amounts of foreign elements than that smelted 
with cold-blast. 

In the present communication the authors limit their remarks to the 
consideration of the supposed influence of hot-blast in augmenting the 
quantity of phosphorus, an element of almost Constant occurrence in 
pig-iron, and to the presenoe of vhich in bar-iron the peculìar pro- 
perty of the metal known as cold shortness is attributed. 

We bave only space for the authors' brief recapitulation of the 
resnlts of their ezperìments. 

Ist. That in assaying ores, ali the phosphorus of the phosphates will 
be found in the button. 

2nd. That when the ordinary iron ores, euch as the argillaceous 
ores, black bands, hsematites, &c.» are smelt(Bd, the iron produced, if it 
be grey, will contoin ali the phosphorus of the ore, whether the fumace 
be driven with hot or cold blast. 

Lastly. That the slag may contain phosphoric acid in determinable 
quantity when white iron is being smelted. 

PLATIBa MBTALS WITH TIB, BICKEL, AND ALUMINA. 

A PATENi has been obtained by Mr. Thomas, of Fulham, and Mr. 
Tilley, of Holbom, for an improved process for Plating or Goating Lead, 
Iron, or other metals with Tin, Nickel, or Alumina, of which the 
foUowing is the spedfication : — 

<* The first part of our process," say the inventors, ^'consists in a 
mode of preparing a solution of the metal with which the artides are 
to be coated or plated, for which purpose we proceed as follows : — For 
tin we dissolve metallic tin by nitro-muriaticacid, and then precipitate 
the tin by an alkali or alkaline salt, preferably by the ferro-cyanide of 
potassium ; we then mix sulphuric acid or muriatic acid with the pre- 
cipitated oxide of tin, to which we add a portion of water ; these we 
boil in an iron vessel with a small portion of ferro-cyanide of potas- 
sium, then filter the liquor, and the solution is completed. 

*' Another mode of forming a solution of tin is as follows : — ^Having 
precipitated the oxide of tin, as above described, we add ferro-cyanide 
of potassium tothe oxide and boil them ; then set the solution aside to 
oool, and then filter the same ; we then pass a stream of sulphuric acid 
gas through the solution. 
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*' For nickel, we dùnolve nickel by nitro-mnriatic acid, and pre- 
cipitate the oxide by ferro*cyanide of potassium ; we then waah the 
ozide and add thereto cyanide of potassium disaolved in distUled water ; 
then boìl the mixtnre, and when cool fiiter the aame, which completes 
the solution of nickel. 

*' For alnmina, we dissolve alum in water and add ammonia nntil it 
ceases to precipitate any more ; we then wash the alumina, filter it, 
add thereto distilled water ; boli the same with oyanide of potassium, 
filter when cold, and the solution of alumina is ready. 

** Haying thus obtained either of the foregoing Solutions, the artides 
to be covered or plated are suspended by copper or brass rods in a bath 
of the required solution and attached to the zìno pole of a battery, to 
the positive pole of which ìb attached, in the case of a tìn bath, a piece 
of platinnm, or a pole of tin in the case of a nickel bath, a bag con- 
taining oxide of nickel, or a pole of nickel, and in the case of a bath of 
alumina, a bag of alumina, or a pole of alumina, or a piece of pia- 
tinum." — MeckomM Magaame, No. 1665. 


HEW OBB OF SILTBB. 

Som B years since, Mr. J. H. Brooke received from Mexico a specimen 
of an Ore of Silver, said to be carbonate. It oocurs in small, compact, 
irregular-shaped, earthy-looking masses, imbedded in carbonate of 
lime and quarti, aocompanied by crystallized blue carbonate of ci^per, 
Its colour is duU, dark gray ; it ìs entirely devoid of lustre, and its 
hardness appears to differ in different parts of the specimen. 

It was examined in a very cursory manner by the late Richard 
Phillips ; and the portion he examined being found to efiérvesce with acid 
and to contaia Silver, he was led to regard it as a carbonate, and partiteli- 
larly as it so much resembled the carbonate of Silver deseribed by Selb. 

A recent examination of it, however, by Mr. Bdchard Smith, in the 
metallurgical laboratory at the Museum of Fractical Gteology in 
Jermyn-street, shows it to be a very different compound, and one 
new to mineralogy ; and there can be no doubt that the carbonic acid 
which deceived ì&i. Phillips was derived from the inteimized ear- 
bonates of lime and of copper. 

The analysis of two small portions of the earthy part of the sub- 
stanco, separated from the matriz, gave the following results per cent. : — 

I. n. 

Silver 1609 * 17'19 

Antimony 7*82 7*60 7*28 

Sulphur 1-41 1*84 

Seleninm 2*81 3*68 

Chlorideof Silver 1-26 2*67 

Oxide ofoopper 10*46 8*61 

Sili«a 46*56 41*81 

Alumina 206 ì a,(^ 

Peroxide of irou 2*213 

Lime 1-72 2*83 

Carbonio acid 2*92 3*04 

Combined water 2*31 

Hygroecopic water .... '99 

97*61 
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The whole of the copi)er oontained in the minerai is dìssolred out 
by acetic acid ; from this we may inler that it is uot present in the 
form of Bolphide or selenìde. The aoetic add solution was foond to 
contain lime, but did not give any precipitate with the addition of 
hydrochloric acid, nitrate of EÓlyer, or ddoride of baiìiim. — Philo- 
aophical Magazme, No. 68. 

THE M0BAT6HIRE SLAG. 

Mb. W. Bhind has communicated to the Boyal Fhysical Society of 
Edinburgh, the detaUs ^'Of some Circnlar Mounds, oovered with a 
Metallic Slag, widch occnr on the Sloping Sides of Óie Gneiss Hills, 
Parish of Bimie, Morayshire." 

Several deposits of this metallic matter occur in cireular, sòmewhat 
elevated motrnds, abont tota feet in diameter, lying npon the moss- 
aoil of the moors, both in this locality and in some of the moorland 
alopes of thft country to the westward, thevague traditions of the connty 
beingthat theyare the lemams of iron-work% nsed by the armies that 
had in former times passed over the coontiy. A dìscassion ensued, in 
which Professor Fleming, Mr. Alexander Bose, and others, took part, 
OH the probable cause of the formation of this metallic matter, — 
whflfther it was acenmnlated by fires occmrìng in the moors, or by 
soln^n, and snbseqnent deposition firom water. Similar slags wer» 
exhibited by Professor Fleming, firom Marycnlter, Aberdeenshire. 

Dr. Heddle, the anthor, stated that the eztrone brìttlenesa of this 
snbstance, the number of vesicular cavities, the pavonine lustre of ita 
fimctnre, and the separation oi minute specks of metàUie iron, show 
that it is indnbitably a dog. In the qualitative analysis, he haa 
obtained silica, alumina, lime, oxides of iron and manganese, magnesia, 
potash, soda, and a trace of phosphonc acid. The quantity of silica 
ia 24*045, of alnmina 14*410, of lime 2*184 ; the proportiona of mag- 
nesia^ potash, and soda b^ng small, he did not determine, and the 
large excess obtained in the àóalyms, when the in» was calcnlated as 
peroxide^ shows that a considerable portion of it (about one-thìrd) must 
haye been present in the metallie state ; the total qnantity calcnlated 
as metal is 52*370 ; the manganese he did not separate froìÉn the iron, 
because the qnantity was small, and conld not in any way affect the 
decision that the snbstance waa a slag. 

Upon the whole, the ofanion of Dr. Fleming, as prevìonsiy stated, 
seemed to beestablished, that the substance in qnestian is neither an 
ore of manganese nor a bog iron ore, bnt a slag arising from the bum* 
ing of a bed of peat dnrìng a dry season, raelting a ferruginous soiL 

FOEMÀTIOK OF BBA88 BT OALTAEIO AGEITOT. 

GOPPEB is more electro-negative than zmc, and separates more easily 
from its Solutions than a metal less negative. If then, in order to 
obtain a deposit of brass by Qalvanio meana, we employ a solution con- 
taining the two componentmetals, copper and zinc, in the proportiona 
in which they would form brass, there will only be prpduccd by the 
action of the battery a deposit of real copper ; the zinc, more diMcult 
of reduction, remains in solution. What must be dono, the% to obtain 
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ft simultaneous precipitate of the two metaUin theproportionsrequÌTed, 
is either to retfurd the precipitatioii of the copper, or to accelerate that 
of thezinc. This may be effected by forming the bath with a great 
excess of zinc and very little copper. 

Dr. Heeren gires the following proportions as having perfecUy 
sacceeded : — 

There are to be taken of 

Solphate of copper 1 part. 

Warm water , é „ 

And then 

Siilphate of zinc 8 ,, 

Warm water 10 m 

Cyanide of potassium IS »* 

- Warm water 36 ,» 

Each salt is dissolred in ita prescrìbed qnantity of water, and the 
Solutions are then mized ; thereupon a precipitate is thrown down, 
which is either dissolved by agitation alone, or by the addition of a 
little oyanide of potassinm ; indeed, it does not much matter if the 
solution be a little troubled. After the addition of 250 parts of dìs- 
tilled water, it is subjected to the action of two Bnnsen elements 
charged with concentrated nitric acid mixed with one-tenth of oil of 
yitriol. The bath is to be heated to ebullition, and is introdaced into a 
glass with a foot, in which the two electrodes are planged. The objeet 
to be coyered is snspended from the positive pole, whilst a piate of 
brass is attached to the negative pole. The two metallic {àeoes may be 
placed very near. 

The deposit is rapidly formed if the bath be very hot ; after a few 
minntes tìiere is prodnced a layer of brass, the thickness of which 
augments rapidly. 

I>epoBÌts of brass have been obtained in this way on copper, zinc, 
brass, and Brìtannia metal ; these metals were previously well pickled. 
Iron may, probably, also be coated in this way ; bnt cast-iron is but 
ill-adapted for this operation. — MiUkeilìmgen des ffcmnov, Gewet^e- 
vereinsi Dutlm Jowmal of Indtutrial Progress, 

PRBPARATION AND PB0PEBTIE8 OF ALUKIKIUM. 

SoMB time since it was announced that Deville* had sncceeded in 
procuring aluminium in abundance, and by a process which wonld 
permit its use in the arts. It now appears that the processes employed 
by Deville are merely modifìcations of those already known, sodium 
and the galvanic battery being the agents employed to reduce the 
chloride of aluminium. These processes are manifestly so ezpensive 
as to render it unlikely that aluminium will be applied to any economie 
uses, but the author has been enabled to describe more fully than has 
before been done the properties of the metal. It is a fine white metal, 
with a high metallic lustre. Its hardness, when cast, is about the 
same as that of pure Silver, but is increased by pressure. It is highly 
malleable and ductile, conducts electricity about eìght times as weU as 

* See the account of M. DeviUe'e disoovery, by M. Dumas, in the Tear-booh 
of Facts, 1856, p. 171. In the United States, Ahimininm is called the New 
french nlver. 


CHBMICAL SGISNOE. 189 

irou, and is slightly magnetic. It crystallizes readily bj fusion, aod its 
crystals appear to belong to the regular system. It meits at a tempe- 
lature abore that of zinc, but lower than silver, and the author 
attrìbutes the excessively high melting point found by Wohler to the 
presence of platinum in the specimen examined by him. Its sp. gr. is 
2*56, which is increased to 2 '67 by rolling.. It is unaltered by air and 
oxygen, even at the melting pqint of gold. It is withont action in 
water, at ordinary temperatnres, at 212°, and even at a lower beat ; 
bnt at a high temperature, it slowly decomposes it. Nitric acid, at 
common temperatnres, does not attack it, and even when boiling, the 
action is excessively slow ; nor is it soluble in diluted snlphurìc acid. 
Its true solvent is hydrochloric acid, which attacks it very rapidly. 
At a very low temperature the gas attacks it, and converts it entirely 
into the chloride. Sulphuretted hydrogen is without action upon it. 
Aluminium does not amalgamate with mercury, bnt alloys with copper, 
Silver, and iron. It gives a compound with carbon. — Annalea de 
Chim. et de Physiquey voi. xliii. 

The following observations, from the correspondence of M. Jerome 
Nìcklès, of Paris, bave appeared in the American JoumaJ. of Science. 

At the Chemical Works of Javel it has been proved that sodium, 
which is superior in energy to potamum, may be prepared by Devil]e*s 
process. Numerous trials bave also shown that it may be kept in fasion 
in contact with the air without inflaming ; and that it may be run out 
of the apparatus which furnishes it. A metal like sodium brought 
within the reach of science and the arts, must soon come into extensive 
use. M. Dumas has remarked on the fact, that the study of aluminium 
bad introduced a new process into the arts for the reduction of ores — 
that from the chloride of the metal ; and that this method might be 
important for other metals not yet brought into use. He also mentions 
the sonorousness of aluminium, a quality in which it compares with the 
best bronzo, having a quality oftone not hitherto observed in any metal 
in the pure state, which is another peculiarity of this curious metal. 
He stated in reply to inquiries, that the materials employed in making 
one kilogram of aluminium, viz., the ammoniacal alum, the alumina 
which is derived from it» chlorine, carbon, carbonate of soda, chalk, 
are ali of low price. The whole cost is reduced to thirty-two franca, 
which is very small when we consider that the expense of sodium, when 
the experiments in aluminium were begun, was 1000 francs per kilo» 
gram, which alone would make the price of aluminium 3000 francs. 
M. Balard, who is familiar with industriai applications, stated that he 
had gone through the steps of the process at Javel, and was satisfied 
that the cost of the sodium could be stili further reduced when pre> 
pared on a larger scale, which I hope some of your readers will 
speedily attempt. 

The chloride of aluminium is prepared at the Javel Works by the 
reaction of chloride on a mixture-of alumina and coal tar previously 
calcined, which is easily effected in a gas retort. The condensation of 
the chloride is produced in a chamber of masonry, lined with earthen- 
ware. The chloride contains a little iron, which is removed entiiely 
in melting it for aluminium, by making its vapour pass over points of 
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iron heated to 400^ C. The sesqniohlorìde of iron, as Tolatdle as the 

cfaloiide of alnmìnium, is changed, throngh contact with iron, ìnto the 

protochloiide, which is relatively yery fixed. The Tapour of the ehlo- 

ride of alumimnin, in leaying the apparatns; afforàs colonrless trans* 

parent crystals. 

In preparìng the sodinm there are nsed — ^ 

Dry carbonate ofaodft 1000 parta. 

Chalk 150 „ 

Dry coal of Charleroi • . 450 „ 

which are pulverìzed, mixed with care, and calcined to a red heat in a 
pot. 

Wheatstone long ànce showed that alnminium was as strongly 
negative as platinun. M. Hnlot, director of the galvanizing and 
coinage of Paris, has tried the nse of the impure alnminium in a galvano- 
plastic battery. He found that a couple of alnminium and zinc, the 
latter amalgunated some considerable time previously, when chaiged 
with water, addulated with -^th of sulphurìc acid at 66** C. has 
afforded during the first honr a current at least equal to that from a 
couple of platinum and sinc excited to the same d^gree. Affcer àx. 
hours the current had lost one-fifth of its originai force. The battery 
was not completely polarized at the end of twenty-four hours, and 
the current stili preserved one-fourth of its force. To restore its electro- 
negative character to the alnminium, it was necessaiy only to immerse 
it an instant in nitric acid, and then wash it. 

According to MM. Tissiers, pure aluminium is easily distinguished 
from. the impure, by its greater whiteness, its indistinct traces of 
crystalliiaation, and rarely one or two well-defined hexagons on the 
BUrfEUje of the ingots ; while the impure has a bluish tinfc, like zinc, 
and if the whole is not crystalline, the upper surfaoe is much more so 
than in pure alnminium, and the form is aliao quitedifferent. According 
to the experience of one of the most estensive ^vanizing establiahments 
of Paris, the metal works as well as sìlver. 

It may be whitened easily by dipping the piece in a oonoentrated 
solution of soda or potash, and passing it then into nitric acid. This 
acid acts differently according as it is itself pure or mixed with chlor- 
hydric acid, and according as the aluminium is pure or not. 

Aluminium is most easily soldered when alloys are used containing 
aluminium. The alloys most convenìmt are àiose with silver, zinc, 
or tin ; the point of fusion being below that of aluminium ; the solder- 
ing may be done by means of a simple spirit lamp, and withont any 
previous deaning. — Oorre^ondent of the Meckamci Magassine^ 
No. 1688. 

M. Baby writes from the Paris Exhìbition, August 22nd : — ^'My 
famous pocket chronometer, made out of the precious aluminium, has 
been plaoed in the Panorama, alongside of the bars of the same 
metal ; it keeps time very correctly. Ali the works, plates, cogs, and 
wheels, are made of aluminium ; and I really believe it is much better 
for purposes of this kind than the other metals generally employed. 
It is much lighter, does not require so much power to conduct the 
wheels, and therefore, with a heavy balance, will obtain a better result 


CHEMICAL SGIEKCE. 191 

of regularitj. It is veiy hard and smooth when hammered, and the 
frìction will be reduoed to almost nothing.*' — Mining Joy/mal. 

At the late Meeting of the British Association, Dr. Daubeny laid 
on the table some fine weights made of aluminium ; they w^e in- 
tended for use in chemical experiments. 

In the Philosophical Mcbgazine^ No. 66, is a translation of a paper 
of H. Rose, of Berlin, describing a method of preparing aluminium fìom 
kiyolite ; and in No. 67 is detailed the preparation from the same 
si\bstance, by ICr. Allan Dick. 

Among the many remarkable qualities of aluminium, such as its re- 
sistance to oxidation, either in the air or by acida, its hardness, its 
wonderful lightness, its malleableness, the facili ty of moulding it, &c., 
Mr. Dumas mentions another, its sonority. An ingoi vas suspended 
by a string, and being lightly struck, emitted the finest tones, such as 
are obtained only by a combination of the best metal. 

HEW METBORIO IBOIT, FROM CHILI. 

Mb. B. P. Grbt has communicated to the Philosophieal Magaàne, 
No. 63, the analysis of a mass of Meteoric Iron, found on the desert of 
Tarapaca. In general composition, it closely resembles the majority 
of meteoric irons hitherto analysed ; but» on cutting the iron into dices, 
it was found to be honeycombed with cavities, some of which actnally 
contained what appearcd to be pure lead I In some the lead was noi 
larger than a pellet, and did not fili the «itire cavìty which contained 
it ; in others the entire cayity was fiUed with lead, in size equal to a 
pea. Dr. Heddle examined some of it, and found it to be chemically 
pure lead ; when the tamished surface was not scraped off^ small 
quantities of iron and alumina, and mere traces of phosphorus and 
magnesia, were found. 

This is the first authentic instance of the ezistenoe of lead in meteoric 
bodies, and to find it so closely allied with, and buried, as it were, in 
metallic iron, is not only in itself singular, but difficult to account for. 
It is, however, probable that the lead was originally held in alloy along 
with the nickel and cobalt, and on intense heating or paiióal fusion of 
the Iron mass, ** sweated" out into yesicular cavities. 

Should this be a correct view, it is a proof of the intense beat to 
which iron meteoric masses appear to bave been subjected at the time 
of, if not preyious to, their reaching the surface of the earth. Indeed, 
meteoric stontè seem to bave been subjected to a much smaller degree 
of beat while falling than irtm masses, if we may jndge by appear- 
ances — the only sign of fusion in stane» being quite external, and 
merely marked by a thin, black, and shining crust. 

Iron falls are extremely rare compared with what are called Aone 
falls ; so much so, indeed, that there are not more than three or four 
authentic accounts of the fall of iron masses, and these not large ones, 
bearing no comparison to the enormous masses weighing from 5 to 20 
tons, which bave been occasionally found on the plains of Mexico and 
South America. — See Philosophieal Maganne^ No. 64. 
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SUPPOSED ASROLITS. 

SiB BoDERicK MuBCHisoN has oommunicated io the Boyal Society a 
paper '* On a Supposed Aerolite or a Meteorite found in the trunk 
of an old Willow*tree in Battersea-fields." Among the evidence col- 
lected by the author on the spot, was that of a market-gardener, who 
had long resided there. He had obsenred that the tree was blighted in one 
of its main branches for many years, and had always supposed that it 
was stmck by lightning in one of two stonus, the first of which hap- 
pened about 1838 or 1839, the other about nine years ago. 

So fcur the evidence obtained might be supposed to favour the theory 
that this fermginous mass (supposed to weigh about 30 Ib.) had been 
discharged near to the blighted branch, and had penetrated downwards 
into the tree, to the position in which we now see it, charring and 
warping the wood immediately around it in its downward progress ; 
whiiat in the sixteen years which bave elapsed, the wood renovating 
itself, produced an appearance which has much interested the eminent 
botanists who bave examined it — ^riz., Mr. £. Brown, Dr. làndley, 
Professor Henfrey, Dr. J. Hooker, and ìir. Bennett. 

Sir Roderick then points out some features of this extraordinary case,, 
which check the belief in the included mass being a meteorite. He found 
lying near the root of the tree two fragments, one of which is similar to 
the substance included in the tree, while the' other is decidedly an iron 
slag. On bringing these fragments, weighing several pounds, to 
Jermyn-street, and on breaking one of them, it was found, like the 
supposed meteorite, to contain certain small portions of metallic iron, 
in which both nickel and cobalt were also present ; and hence the 
scepticism which had preYailed from the beginning of the inquiry in the 
minds of some friends, was worked up into a definite shape. 

Dr. Percy (of the Museum of Practical Geology) has analysed a por- 
tion of the mass ; and the following are hìs resulta : — 

** The $lag-Uke matter (1) «ttached to the metal in the tree, m well as the 
similar matter (2) wìth adherent metal which was found by liLr. Reeks in the 
Ticinity of the tree, has been analysed. The resulta are as follow : — 

No. 1. No. 2. 

Bilica 68-70 63-62 

Protoxide of iron .... 33*46 32*90 

Lime 0-30 0*69 

Magnesia 0*74 0'21 

Protoxide of manganese . . trace trace 

Alumina 8-40 2-86 

Phosphorio acid 0*43 0*57 

Sulphor as sulphide .... trace trace 

99*08 10004 

" No. 1 was analysed by Mr. Spiller, and No. 2 by Mr. A. Dick, chemists who 
bave been incessantly engaged at the Museum durins the last two years and a 
half in the analyses ot'the iron ores of this country, and whose great experience 
renderà their results worthy of entire confidence. Cobalt and nickel were net 
sought for in either case^ but the metallic iron en^eloped in both specimens 
contained a minute quantity of cobalt and nickel. Another piece of^ slag-like 
matter, which was found on the ground near the tree, and which, from its 
extemal characters I bave no hesitation in pronouncing to be a slag, waa 
examined for cobalt and nickel, and gare unequivocal CTidence of the former in 
minute quantity, though not satisfactorily of the latter. 

*' The metal previouuy mentioned is malleable iron. That which was detached 
form the slag*lDce matter, found outside the tree, was flled and polished, and was 
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then treated wìth dìlute sulphuric acid. After ibis treatment, the surface prò- 
aented amali, confused, ìrregalàrly-deiiiied crystalline platea, and was identical 
in appearance wlth the surface of a piece of malleable iron simìlarlj treated after 
fnsion in a crucible." 

These analyses lead to the conclusion, in paxt anticipated by Sir B. 
MurchisoD, well calculated, by bis analytical researches, to settle the 
qnestion on a permanent basis, ^* that the compositioii of this body is 
different from that of well-anthenticated meteorites, and is fiimilar to 
that of nndoubted iron slags ; we ehall then haye obtained proofs of the 
great circumspection reqnired before we assign a meteorìc orìgin to some 
of these crystalline iron masses, which, though not seen to fall, have, 
from their containing nickel, cobalt, and other elements, been sup- 
posed to be formed by causes extraneons to onr planet.'' 

(See the entire paper, whieh contains illustratÌTe cìrcumstances and 
evidence of a yery interesting character.) 


FALL OF METEOmO IRON. 

Mb. H. e. Stmonds thns describes the fall of a large mass of 
Meteoric Iron, in Jannary, 1844, in Carritas Pass, on the Bivei; 
Mooorita, in Sonth America : — 

The hght that accompanied it was intense beyond description. It fell iv 
axt oblique direction, probably at an angle of about 60° with the earth, and its 
courae was firom east to west. 

Ita appearance was that of an oblongated aphere of fire, and its traot from 
the aky was marked by a fiery streak, graduaUy fading in j^roportion to the di84 
tance from the maaa, but aa intensely lominoua as its^in its immediate ricinìty. 
The noise that accompanied it, though unhke thunder, or anything else that I 



repeUent from the famng body, and aiterwarda it became sometmng ot a snort 
wtorhnnd. At the same time I and my companions ali agreed that we had expe- 
rienced a violènt electrio shock; but ptrobably this senaation may bave been but 
the effect on our drowsy aensea of the indescribably intense lìght and noise. The 
spot where it fell was about one hundred yards from the eztreme right of our dÌTi- 
BM)n, and perhaps four hundred from the place where I had been sleeping. 
Accompanied by our general (Dr. Joaquin Madauaga), I went within ten or 
twelve yards from it, wmch waa as near as its beat allowed us to approach. 

The mass appeared to be conaiderably ìmbedded in the eaxth, which was so 
heated that it was quite bubbling around it. Its size aboye the^ earth was per- 
haps a cubie yard, and its shape was somewhat spherical ; it was intensely ignited 
and radiantly light, and in tìùs state it continued until early dawn, when the 
enemy, haTing brought his artillery to the pass, foroed us to abandon it to con- 
tinue our march. Xmay mention, liiat, at the time of its fall, the skj above us 
was beautifìiUy clear, and the stara were perhaps more than usually bnght ; thero 
had been sheet hghtning the previous evening. 

I never afterwarda hiad an opportunity of revisiting the Mocorita, for our 
permanent encampmentwasthirty-five leagues to the north of that pass, between 
which and our encampment the country was entìrely depopulated by our long 
war ; but as the spot yrneve the a&rohte fell wa» known to many of our subaltem 
officerà, who were frequently aent to observe the frontier of Entre Bioa, I bave 
heard them deacribe it aa ekpiedra iefiérro^ ». e. a atone of iron ; and I once prò- 
Tìded one of the most intelligent of Ihem with a hammer in order that he migbt 
bring me a sample of it. On bis return, he told me it was so exoeaaively hard that 
the hammer bent, and was broken in unauoceaiM attempts to break offa amali 
piece ol it.-^HùlQtopUeal Magatine, No. 63. 

IHE UNIYEBSAL THSRUOMBTBR. 

This lnstniment| orìgìsAted by Charles Coddington Mangher, of 
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Jersey, made and sold by J. Newman, 122, Eegent-street, London, by 
ita sale brings no pecuniary benefit whatever to the inventor of ìt ; nor had 
the maker, Mr. Newman, from its first introduction, any other motìve 
than the wish to spread its use in the scientific world ; and it is sold at 
the same prices as those with the old scale. Unless in the case of cold 
artificially produced, the new scale entirely dispenses with the use of 
the signs + and — : as zero represents the greatest supposed naturai 
cold (Polar Winter), 100** the freezing point, and 300° the boiling 
point of water at the leyel of the sea. 

YOLOANIO ACTIOH. 

Mb. James Nasymth, of Patricroft, in a letter to the AtkencBuniy 
No. 1439, observes that ''the floods of molten lava which volcanoes 
eject are nothing lesa than remaining portions of what was once the 
condition of the entire globe when in the igneous state of its early 
physical history, no one knows how many years ago t 

''When we behold the glow and feel the beat of molten lava, how 
vastly does it add to the interest of the sight when we oonsider that the 
beat we feel and the llght we see are the residue of the once uniyersal 
condition of our entire globe, on whose cooled surface we noto live and 
bave our being ! But so it is ; for if there be one great fact which 
geological research has established beyond ali doubt, it is that we reside 
on the cooled surfaoe of what was once a molten globe, and that ali the 
pbenomena which geology has brought to light can be most satisfactorily 
traced to the successive changes inddental to its graduai cooling and 
contraction. If this one grand principle be kept in mind, ali the 
apparently complex and perplexing pbenomena which the present con- 
dition of the eiurth's surface presents to our contemplation disappear, 
and the nature of those actions which bave, through a vatft succession 
of ages and changes, given to its crust its present character and aspect, 
becomes comparatively simple and understandable. 

" And, as before said, when we behold a volcano belching forth its 
fiery floods, how vastly is the sublimity of the sight enhanced when we 
consider that in the molten lava we bave befoxe us a sample of the 
present condition of the interior of our globe, and also of what was the 
condition of its entire mass during^ the earliest days of its physical 
history ! 

"In former times, when geological research had made but little 
progress, volcanic action was ascribed to some adventitious union of 
substances, whoee combination resulted in the development of intense 
beat and violent eruptive action. Thisnotion as to the nature and 
cause of volcanic action has been long since abandoned by ali those who 
bave carefuUy studìed the pbenomena of ali classes of volcanic action. 
Volcanic action depends on a great cosmical principle, and when rightiy 
oonsidered, is an expiring phenomenon — one whose vehemence in early 
periods of the earth*s history was infinitely more tremendous, frequent, 
and estensive than it is now, and is destined by the lapse of time 
gradually to disappear as one of the active pbenomena of nature. 

"That the influx of the sea into the yet hot and molten interior of the 
globe may occasionally occur, and enhance and vary the violence of the 


OHEMIOAL BCISNOE. 195 

phenomenon of volconic action, there can be little doubt ; bitt the aciàon 
of water in sucb cases is only secondary. Bnt for the pre-existing 
high temperature of the interior of the earth, the influx of water 
wonld produce no such discharges of molten lava as generally charac- 
terize Yolcanic emptions. Molten lava ìs, therefOre, a trae yestige of 
the Naturai History of the Creation." 

lUPBOYED STEBEOSOOPES. 

M. Claudet, the Well-known photographer of Begent-street, has 
patented this invention, which consista : — 1. In giving a cnryature to 
the interior of the outer casting of Stereoscopes, and in proyiding them 
with interior cbambers, so as to greatly reduce the reflection which 
takes place in ordinary stereoscopeSi and to shut out from the sight of 
the observer ali extraneous objects. 2. In the adaptation of the lenses 
so as to obviate the neoessity of any adjustment to suit observers whose 
eyes are at different distances apart. 8. In obtaining, by means of an 
index, the ready adjustment of the foci of the eye-pieoes to the three 
usuai varieties of sight. 4. In the application to stereoscopes of a 
revolTÌng frame or frames carrying a series of slides, whether caused to 
revolve by band, or by suitable machinery. 5. In shutting off the 
sight of the revolving frame while the pictures are being changed, by 
means of the rising and falling of a shutter. 6. In the use of centrai 
parts of whole lenses for the eye-pieces, thus ayoiding the distortion of 
objects. 

PEOGBESS OF PHOTOGEAPHY. 

IProdueUon qf Dagtierreotypea vithotU Lerue$, — Mr. J. F. Maacher, of Fhiladel- 
phia, has communicated the followìng to the Scienti/le American : — 

I send yoa with thia two stereoscopie pictures, taken by me by means of a 
box, to be described hereafter, which contained neither lenses, reflectors, nor 
any refractinff or reflectine medium of any kind. 

I accidentaDy made the discovery that photographio piotores oould be taken 
in this manner, wMe prosecuting some experiments relatiTC to stereoscopio 
anj^es. 

It is well known that two pictures, taken with two ordinaiy cameras, placed 
only 2^ inches apart horizontally, wiU not, when placed in the stereoscope, show 
proper or snfficient stereoscopie relief ; and yet it is well known that the human 
eyes are only placed 2^ inches apart, and see solid objects in their proper solidity 
and relief. To explain the wby and wherefore or these facts has challenged 
the attention of Professor Wheatstone, Sir David Brewster, and a host of others; 
leading the above-named gentlemen into a very sharp controTersy, leaving the 
jnain qnestion — ^the determination of the proper stereoscopio angles — as far as 
practical results are ooncerned, in predsdy the same conaition in which they 
lound it. 

Under the circumstances, we may be permitted to ask, why is it that two 
pictures, taken by two cameras placed 2| inches apart, do not show snfficient 
atereoscopic réU^? Why is it that we must place the cameras about eijzht times 
further apart than the human eyes, in orderto produce the proper relief? "When 
these questions first suggested themselves, the following answer occurred to me 
(without, at that time, oeing able to prove it to be the oorrect one), namely, 
" Because the lenses in the camera (quarter size) are twelve times larger than 
the human lenses (eyes) ." 

In order to ascertain whether this was the correct answer or not, it was only 
necessary to take two pictures with two cameras, having a diaphragm in each, 
the openings of which were one-eighth of an inch in diiuneter, that being the 
diameter or the diaphragm of the human eye. In executing thia ezperiment, I 

v2 
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vas verr mudi sorprised to find that the fooal nngfi of the ewBerft wm iacpeaaed 
to an extraordinary extent. The cameraa had been focusaed l'or a house on the 
opposite mde of the Street ; but the moment the diaphragm was introduoed, the 
8fu& in the window, whìch before was inviaible, suadenly became as sharp and 
distmot as the house on whioh the focus had been pre^ouaìy drawn. Subse- 
quently, on removing the camera to an upper story of my house» it was fouod 
that this increase in locai range extended not only from the house towards the 
camera, but also to an equal extend beyond the house. After ascertaining theso- 
facts, it became desirable to ftad out*the causes of them. With this end in yiew, 
the lenses were removed tnan. the tube, and onlr the diaphragm remained in it. 
You may well imagine my astonishment at finaing the piofeures of houses and 
other objects inthe Street faithftOly depicted upon the ground gUss ! The 
lettera of signs, &c.. were rerersed precise^ as ìf leoses had been used. The 
next step was to ascertain whether theae pioturea posaeaaed pbotogenìc proper* 
ties, which was soon done by substitutdng a metal diaphragm yriHk an aperture 
of one-fiftieth of an ineh in diameter, for the pajper one of one-eiehth of an inclk 
in diameter, putting in a coatedplate, àllowing it to remain for fifteen minutee, 
•nd ooating it with mereuxT in tbe usuai maimer. The reeult waa a beautiful 
picture, aimilar to the one I herewith bave sent you. 

It was self-evident now that we had the meana to do that with one camera 
for which two were before deemed indispensable ; namely , taMng two stereoscopio 
piotures through two apertures situated only 2i inohes apart ; but as a quarter- 
■ize piate is omy é| incnea long, and as it was desirable to take the two piotures 
on one piate, two apertures, 1-66 of an inch in diameter, were made in the metal 
piate aboye aQudea to, only 2^ inches apart. AJEter twenty minutes' exposuxe, the 
sun shining on the house ali the time, the pictures which I send you were the 
resulta ; thus demonstratÌBg oondusiTely that two stereoscopie pictures can be 
taken on one piate, witìi one camera (or dark diamberwìthout lenses), and sìmul« 
taneously, wiuiout either reflectors or refractors of any kind whatsoever. It may 
bere be remarked, howeyer, that the pictures thus taken on one piate are stereo- 
scopie reverse ; that is to say, the nght picture is on the side where the lofi 
one ought to be, and vice vena, which can, howeyer, be Tcry readily remedied 
by cuttmg the phite in two and pasting them together agam propcrly. This 
stereoscopie reyerse was next attempted to be remedied by pladng a reflector 
before the apparatua ; but the only eseot produced by this deyice was the same 
as the refleotor produced xc^oax pictures takrai by an ordinanr oamen^ tìb^ 
making the pictures appeax m their naturai position, so that lettera <m signs> 
&c., oould be read direetiy.. 

There is another adyantage resulting &om this camera ; it is this : tou may 
nM> kf> two, four, six, or more seta of holes in the same camera, either aH of the 
aame diameter, by which meana you will obtain an equal number of stereeecoplo 
pictures vrith the number of sets of holes ; or you may make one set with «n 
aperture 1-200 of an inch, another 1-100 of an inch, one set 1-70 of an inch, and 
atiU another set with 1>25 of an inch diameter : when you wiU be afanost oertain 
to obtain at least one aet of piotures, "properly timed." 

Benntive CoUodion.—Dr. Thomas Woods thus desciìbes, in the Journal qffke 
JPhoto^aphie Society, bis formula, than which he knows of no process more 
eensitive or certain. 

Tàke of aulphate of iron, 40gr8.; iodide of potassium, 24grs.; chloride of 
aodium (common salt), 6gra.; aloohol, 2oz.; atronff water of ammonia, S dropa. 
MiT the powdered salts together and add them to tne alcohol, then the water of 
ammonia. A few pieces of iron wire must be kept in tìie mixtnre to preyent the 
iron beoominj; peroxidized. 

One part of this mixture is to be added to three parta of coUodion holding in. 
solution an a2eoA«2«o sdution of common salt in the proportion of 1 fluid draiehm 
of salt to 4 OS. of ccdlodion. Or, neglecting the salt s<Hutìon, 6 drops of cAIero- 
form JOB!? be added to 1 drachm of the solution of iodide of iron and 3 dradbma ef 
piava collodion. The mixture of c(^odion and iodide of iron ought to be osed 
shortly after haying been made, as the iron becomea peroxidiaed and spoìlt by a 
prolonged contact with the ooUodion. 

The nitrate of silyer sc^iion for exoiting tìie piate ahould be of the atreogth 
of 30 grs. to the ounce of water. 

The deyeloping aolntion maj bo dther the ordinary solphate <tf iron, or the 
pyrogaUic acid. 
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Witih % good le&g and a good liffbt an almost ixistaiitaaieons picture may be 
prodnced by thk prooess. 

A little water of ammonìa added to the liyposxilpliìte bath brìngs oat the 
picture more fully when a very short exposure is ^ven. 

Sometimes the common table salt contains a little carbonate of soda; if such 
be osed in tìie prooeas, ìt caoses clondinesB. 

Dry Oottodio»,'-'ÌÌT, Mayall has commonicatad to the J.ikeiuBum, No. 1437, a 

new prooess wMch he haa compounded, for naing ooUodion dry. Tlw usuai plain 

•eoUoaion is excited with— (No. 1.) S graina iodide of cadmimn : 1 grain diloride 

of sÌBo; 1 oa. oollodion ; f oa. aloohoi. I^aaolye the cheamcala in the aJoohol, 

là then mix with the oollodion : or (No. 2.) 3 graina iodide of eino ; 1 grain 
ij_ -i.„j_' „ /■»■- tt V A ._. .. -.j_ .j, __ii-... , . bromide 

In the 
graSn of bromide of iron in 1 draohm of 
.atoohd, and use 1 fluid ^rain of the aolntion. Similariy 8 graina of bromide of 
oaloiimi must be diaaolyed in 1 dradim of aloohoi, and uae 1 fluid gnùn. The 
excited coUodion wiil reqnire to atand a few daya to completely setue. Becaat 
into a dry bottle to avoia sediment. Spread aa uaual. 

Baih qfalÒuminaté qf tilver. — 16 oonoea diatUled water; 1 onnce albnmen; 
1% onnce nitrate of ailver (nentral) ; 1^ ounce elaoial aoetic acid ; 2 graina iodide 
or potassium. The albumen and water must be well mixed first, then the gladiJ 
acetic acid added; shake up and stand three hours, then the nitrato of Silver 
in ciystals, shake and filter, stand twenty-four honrs, then add the iodide of potas- 
sium, Alter again ready for use. Coat the i>late aa usuai with oollodion, and use the 
albuminate of sìlver bath aa an ordinary ailrer batìi ; wash in anotìier bath of dia- 
tìlled water Are minutea, then wash the back of the piate with common wat«r, 
the front with distìlled ; set the piate aside to dry, vertical poaition, in a place 
Aree from duat. It will keep three weeka. Expoae in the camera aa usuai, from 
two minutea to ten, aocordmg to the light, diaphra^gm, &c. Pass into the Silver* 
ing bath again three minutea. Develop with 6 ^ains proto>sulphate of iron ; 
1 ounoe distìlled water; 1 drachm ^lacial aoetic acid. Wash, and flx with 
1 cyanide of potaaaìum ; 20 water. It la about aa quick aa albumeu in the camera. 
The albuminate of ailver bath must on no account be e:q>osed to daylight, nor 
the developing solution. Potassium and ammonium aalta will do to excite the 
collodion; but it will not keep ao long aa with the metallic iodidea. 

lÀtkograpkè &y fke photographie Proc«««.— Frofeaaor Ramsey haa deaoribed 
to the Britiah Aaaociation a process by which Mr. Bobert M'Pherson, of Bome. 
■had auooeeded in obtaàning beautiful ^hotO'lit^ofiraphs, specimens of which had 
beenhungupinthePhotograph Exhibition in Buchanan-atreet. The steps of 
the j^rocess are as fbUows : — ^1. Bitumen ia diasotved in aulphnrìc acid, and thò 
solution ìs poured on an ordinary lithographio stone. The ether quickly evapo* 
rates, and leavea a thin ooating of bitumen spread uniformly over the stono. 
Thia coating ia aensitive to Heht, a disoovery mede origìnally by Mr. Niepce, of 
Chalona. 2. A negative on ^aaa, or waxed paper, ia appUed to the aensitive 
coating of bitumen, and exjj^eà to the Aill raya of the sun for a period longer or 
shorter accordine to the mtenaity of the light, and a faint impreasion on the 
bitumen ia thus obtained. 3. The atone ia now placed in a bath of aulphuric 
ether, which ahnoat inatantaneoualy disaolvea the bitumen, which haa not been 
acted upon by light, leaving a dehcate picture on the stono, compoeed of 
bitumen on which the light haa fallen. 4. The atone, after being carefiil]^ 
washed, may be at once placed in the hands of the lithographer, who ia to treat it 
in tìlie ordinary manner with gum and acid, after whicdi proofs may be thrown off 
by the naual prooeaa. Profeaaor Bamaey then proceeded to state that the above 
prooeas, modmed, had been employed witìi succosa to etch platea of steel or 
Gopper, without the use of the burm :— 1. The metal piate ia prepared with a 
•<]oating of bitumen, preoisely in the manner notioed above. 2. A poaitive picture 
on glass or paper ia uhen wplied to the bitumen, and ui impreasion ia obtained 
by ezpoaure to light. 3. Th^ piate ia placed in a bath of ether, and the bitumen 
not acted upon by lìeht ia disaolved out. A beautiful negative remains on the 
piate. 4. The piate la now to be plunged into a galvano-plastic bath, and gilded. 
The gold adherea to the bare metia that refuses to attach itsdf to the bitumen. 
5. The bitumen is now removed entirely by the action of spirita and gentle 
ieat. The lines of the negative picture are now represented in bare steel or 


198 TEAR-BOOK OF 7ACT8. 

eopper, the rest of the piate being ooTered hj a ooating of golSL. 6. Nitrio acid 
Ì8 now applied as in the common etchìng process. The acid attaoks the linea of 
the picture formed by the bare metal, but will not bite into the gilded surfaoe. 
A perfect etching ìb thus obtained. 

OaUie Acid cu a Developing Agent.—ìHx, William Crooket, in a lettor to the 
ThUoiophical Magatine^ TSo. 68, says : — 

Havmg nndertaken the arrangement of the department in the Badoliffe Obser- 
ratory, Oxford, in which photonaph^ ia applied to the registration of the Tarion» 
meteorological phenomena, ana luiving for manj reasons dedded upon the use 
of the wax-paper process* as that best adapted to the i^urpose, I bave natorallT 
been anxions to avail myself of any improTements which maj tend to diminisa 
the labour or contribate to the general perfeotion of the resnlt. This I do as 
follows : — 

Two onnces of gallic acid are to be dissolred in 6 onnces of alcohol (60° over 
proof ) ; to hasten solution, the flask may be conveniently heated by immersion 
m hot water ; when cold, it shonld be nltered, mized with half a drachm of 
glacial acetic acid, and preserved in a stoppered bottle for use ; so prepared, it 
will keep umJtered for a considerable len^ of time. The gallic acid is not pre- 
cipitateci firom this solution by the addìtion of water; consequently, if in any 
case desirable, the development of a picture may be effected witn a much stronger 
bath than the one usually employed. 

To obtain a solution of about the same stren^h as a gaturated aqueous solu- 
tion, half a drachm of the above would require to be added to 2 ounces of 
water ; but for my particular purpose I prefer a weaker bath, which is prepared 
by mixing half a drachm vrith 10 ounces of water. In either case it will De round 
neceasary to add solution of nitrate of Silver in small quantities as the developing 
picture seems to require it. 

Application io Experiment» on D^ffraetion.—yit. John Bridge, Iti .A., has com- 
municated to the Philoiopkical M(Mazin«f No. 66, the following means by which 
the principles of the interference or light may be illustrated in great variety. 

If, says Mr. Bridge, we look at a line of Ught through a serìes of equidis- 
tant linea ruled on glass, lateral spectra are produced, whether a telescope or 
only the naked eye be employed. Here is then an experiment which may be per* 
formed in a simple manner ; and to make it a popmar experiment, it is only 
neceasary to produce these Unes cheaply. It occurred to me to do this by taking 
a coUodion picture, as small as desired, of a serica of linea ruled on a acale as 
large as may be neceasary to ensure accurate eqni-distance. When I had 
succeeded (to a considerable extent) in this, it seemed to me by bringìng the 
circles, trianglea, or otherfigurea uaed in Sir John nerschel'a experìmenta within 
the apace of the pupU of the eye on acollodionplate, that aeries of beautiftd phe- 
nomena might be produced without the enrployment of a telescope, or at any rate 
by the empToyment of a teleacope of yery low power. 

The degree of aucceaa which I bave obtained is sufficient to assure me that 
these beautiful experiments may thus be placed within the reach of ali, and to 
justify the expectation that any one who posaesaea the neceasary akill and other 
adyantages may convert this, not only into a popular, but an accurate and scien- 
tific experiment. 

Besides the lines giying lateral spectra, I haye produced regnlar serìes of a 
large number of circles, triangles, &c., within the space of the pupil of the eye, 
so that the phenomena may be aeen in a variety of forma by the unaided eye. 
This is, I suppose, acarcely poaaible by any other meana than photography. 

Imj^roved Apparatu*. — Mr. J. C. Boume, artist, of KentìshTown, has patented 
certain improvements, oonsiating — 1. In conatructing photographic apparatua in 
such manner, that the box or case in which the camera is contained may serve as a 
foundation on which the camera may be supported when in use ; and so that, when 
out of use, the front part of the camera may be folded into the back part, and be 
placed in a compartment within the box. 2. In constructin^ the box or case, so 
that when opened it may form a base for a tent, which is constitnted by means of a 
lath fixed on a centre or pivot at each angle of the inside of the box, the several 
laths being raised and united at the top in pairs, so as to form, as it were, two 
gable ends, in order to support a covenng of suitable fabric, within which the 
operations of preparìng the sensitive snrface, developing the photographio pio^ 

* Hoie» and Queriet, voi. vi. p. 443. 
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tare, &o., maj be performed. 3. In providing for ftdjusting the position of the 
lena of the camera, so as to place it amays in the direction of a curve, the radius 
of which is the focal length of the lena. 

Sysième Qamier de Phoioeheroffraphie coloriée.'—ThxB invention, patented by 
M. Gamier, of Guemse^, oonsìsts — 1. In employing a teztile or woven fabrìo 
instead of paper to receiTe photographic pictnres ; and theinventor havìng fonnd 
by experience that photographic pictures are liable to fade away, and that this 
defect arises from the presence oi certain salts or matterà in the fabrio employed 
to receire the pictnre, he proposes, 2. to subject the fabrio to the operaaon of 
boiling water, wnioh wÓl neutralize, destroy, or remove the deleterions or inja- 
rìoos matterà, and prevent them firom operating on the chemical substances 
employed in tne photograph prooeas. 

PKESSKYATION 07 FOOD. 

That meat can be preserved at temperatures below the freezing 
point is well known, of which fiict the frozen markets of St. Fetersburg 
afford an example ; but the most remarkable instance of preservation by 
frost is that of the Siberian mammoth, which is supposed to bave been 
bnried under the ice several thonsands of years, and when first exposed 
from its icy ooyering the flesh was qnite fresh, and was eaten by dogs. 
The effect of exposnre to air is to decompose by the combination of tìie 
ozygen of the atmosphere with the complicated compoimds of animai 
organisation ; and that effect is increased by the presence of moisture. 
It is a common opinion that the light of the moon facilitates decom- 
position : tho fonndation of which notion may be traced to the cir- 
cnmstance that on clear moonlight nights there is a greater deposition 
of dew than nnder a clondy sky. The two great practical prìndples 
on which the preservation of meat and Togetable snbstances has been 
aocomplìshed is by isolation, and by coagnlatìon of the albumen. The 
covering over of iJbe articles with a silica glaze has been practised, by 
which means the air is ezclnded, and decomposition prevented. Meat 
and eggs haye been preserved fresh in that manner for six months. 
The practice of covering meat with flour also tends to preservo it, by 
diminishing the action of the air, and by absorbing moistnre. The 
most common pian, however, of preserring meat is by salting it, the 
effect of which is to eztract the moistnre ; and the sensatìon of thirst 
cansed by eating salted provisions may be ascrìbed to the absorption of 
moistnre by the salt. The coagulation of the albnminoos parta of 
organized matter by beat is also a great preseryatìve ; that prindple 
has been eztensiTely adopted in Fnuice, the mode of operation being 
first to exposé the substances to highly heated steam, of abont three or 
four atmospheres of pressure, and afterwards to dry them with hot air. 
The pian most geneially followed, however, is to exclade the air, either 
before or after the substances are oooked. By ICr. Gamble's process 
the meat is placed in tin cases and immersed in hot water till the 
albumen is coagulated, after which the cases are carefully sealed. Mr. 
Goldner encloses the meat in tin cases, from which the air is exhausted 
by the condensation of steam, and the cases are then hermetically sealed. 
When cooled, the pressure of the atmosphere collapses the tins ; and 
one test of the preservation of food in thìs manner is the maintenance 
of the collapsed form, for if decomposition takes place, the gases 
eyolred expand the cases. — The Rew, J, BarUw, cut the Èoyal Insti- 
tution. 
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ZOOLOGY. 


MUSOULAB OOKTBAOTION. 

Dr. 0. Blànd Bjldclivfe has communicated to the Koyal Society a 
paper on * * The Physical Theory of Muacular Contraction.'* The theory 
set forth in this paper is, ihat muscle is prevemited from contracting by 
the aeveral vital and physical agencies which act as stimoli npon mùsde 
— Tolition, nervous influence, blood, electridty, light, heat, and the 
rest — and that corUrcbction ha/ppenè on the ceatcUion oftUmulatùm^ 
by yirtae of the operation of that oniversal principle of attraction whioh 
belongs to moscie in common wìth ali matter ; and, so happening, that 
it is a phyaicaZ phenomenon of the same natore as that oontracticA 
which takes plaoe in a bar of metal on the abstraction of heat. This 
theory is sopported by t«tìoob aigiunents, some of which are now stated 
for the first time. 

BIAIiS OH THS WBSVBB9 COAST OF IBBLAHD. 

Thbbb bare been read to the Linnean Society eztracts of two lettera 
addressed to the Presidente by Mr. Henry Svans, of Darley Abbey, 
near Derby, relative to Seals killed by him on the western coast of Ii«« 
land. The wxiter glres some interesting particolars with respect to 
the habits of the common Seal (Pfnxsa vitiUma), which freqoents, in 
oonsiderable abundanoe^ the inland bays near Boondstone, as many as 
two doaen having been oocasionally se^ in <me day, thoogh so shy and 
waiy that it was difficolt to get wìthin a hondred yards of them. The 
larger seals keeping f orther oot to sea, and freqoenting rocks that can 
be, approached only in the oalmest weather, are far more difficolt to 
meet with. On one of these rocks, abooteight miles from Roondstone, 
Mr. Svans once soooeeded in getting a shot at an immense seal, aboot 
eight feet in length, whìte, with a lai^e black patch on each side, which 
he had not the slightest doabt was a male of àie rare harp seal {Phoca 
Qr<Bnlcmdioa)f an opinion which, from this de8crìpti<m of its markings, 
the president confirmed ; unfortonately the animai got away into deep 
water after reoeiving two rifle balls. He had one companion, appa* 
rently a female, of lìe same species. Near an island called Mynìsh, 
some ten miles from Boondstone, Mr. Evans succeeded in obtaining a 
specimen of another larger seal (EalichcBrus gry^hm), which afforded 
great sporta having led Us pursoers a chase of opwards of a mile, after 
having been shot throogh the head with a rifle-ball, which passed 
throogh one eye and oot below the other. This fellow displayed asto« 
nishing tenacity of life ; having been partially stonned by a second shot 
in the head, he was haoled into the boat, where he was lashed down, 
but was so far from being dead on the party reaching Boondstone, that 
it was an hoor's work, of no slight difficolty, to secore him on a hand- 
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barrow. He waa then oarried up to the hotel, where he was left for the 
night, in the hopes of his speedy demise. Next mornìng, however, he 
was sufficiently recovered to spring three or four yards at a bound, to- 
wards a man who was passing ; and things growing rather serìotis, Mr. 
SVans was eTentnally caLLed up to finish him. 

ASIAXIO SHSfiP. 

ÀMONa the sheep pecnliar to Turkey and Asia, and hith^rio tin- 
known in Europe, is a breed called the Earamanli, generally met with 
in the neighbourhood of Broussa, where hirge flocks of them are bred, 
and where they are in high estimation for ^eir flesh and their wool, 
bnt mcnre particnlarly for their tails, which when boiled down yield as 
much as 7^ kilogrammes of exoellent fat. This fat keeps good much 
longer than batter, and replaces it in case of need. The Zoological So- 
ciety for the introduction of a&imals into Franoe has decided on pur- 
chasìng twenty-five Karamanli, fìfteen to be sent to Algeria, where it 
is thoùght they will answer Ysry satisfactorily. 

OUAKO IN THE PAOIFIO OCEAN. 

Statemevts bave oocasionallyappeared in the newspapers respecting 
An immense deposit of guano reoently disoovered in a remote part of the 
Pacific Ocean by an American sea-captain, with allusions to a Company 
organìzing for the purpose of rendering it available for agricultural 
purpoaes. The latter project is now so fuUy matured, and the co- 
operation of the United States* Government has been so effectually 
secured, that two ehips had been despatched by the Company — one from 
the Atlantic and one from the Pacific, and a vessel belonging to the 
United States' Pacific squadron has also been ordered to convey two 
agents of the Company to the ìsland, to protect the interests of the com- 
pany, survey the harbour, and estimate the character and quantity of 
the guano. One of the ships referred to is the Corea^ which sailed 
from New London on the 18th of August last, with orders to touch at 
Talcuhan, South America, to take on board the agent of the Company. 
One of the discoverers of the island made an affidavit before the mem- 
bers of the Cabinet at Washington, that in the year 1832 he discovered 
and landed on a coiiain barren and uninhabited island situated in the 
Pacific Ocean, more than 500 miles from the main land, and more than 
200 from any adjacent island ; and that he had been cruising in those 
seas anterior to the timo of the said discovery. This island is claimed 
to possess unequalled advantages for anchoring and loading vessels. 
From the Chincha Islanda, which bave no harbour, there were exported 
last year over 400,000 tons of guano. — New York JownMd of Com- 
merce, 

OALIFOBNIAN WOODPB0KE&. 

Me. a. Murray has read to the Koyal Society a notice of a singular 
instinct possessed by a Califomian Woodpecker, which is said to lay 
np a store of provisions for winter use, by boring holes in the bark of 
trees and placing in them acoms. A habit so singular and so little 
known among l£:ds was listened to with some doubt, but on ezamlnìng 
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luto the subject we find so maoy natnralists adveiiiiig to it that we 
cannot now refiise to give it credit. In the very beautiful work on the 
Birds of California and Texa^, by Mr. John Gaasìn, now in the course 
of publication in America, we find this passage : — 

*^Dr. A. L. Heermann, of Fhiladelphia, has identified, for the first 
time, this species of woodpecker, of which previonsly nothing could be 
accurately mode out from the stotements of travellers, and which was 
Btated to i>08sess the provident and cnrious instinct of storing away a 
snpply of food for the winter in holes made for that pnrpose in the 
bark of trees. 

''In the antnmn this species is bnsily engaged in digging small holes 
in the bark of the pines and oaks, to receive acoms, one of which is 
placed in each hole, and is so tightly fitted or driven in that it is with 
difficulty extracted. Thus, the bark of a large pine, forty or fifty feet 
high, will present the appearance of being closely stadded wìth brass 
nails, the heads only being -visible. The acoms are thns stored in 
large qnantities, and serve not only the woodpecker in the winter sea- 
son, but are trespassed on by the jays, mice, and sqnirrels.' 


»> 


BIllDS VROU THS PIEBUTIAIT AIIDBS. 

Mb. Qojjld has ezhibited to the Zoological Society a portion of a 
collection of Birds, formed by Mr. Hanxwell in a district lying on the 
eastem side of the Peruvian Andes, in the neighbourhood of the rìver 
Ucayali, one of the tribntaries of the Upper Amazon. Mr. Gbold ob- 
served that the exploration of this district had been one of the earliest 
objects of his own ambition, bnt that nntil within the last few years 
no natnralist had Tisited it. The splendid collection sent by Mr. Haux- 
well, of which the birds exhibited formed a part, folly bore out the 
anticipations entertained by Mr. (}ould, that when explored it would 
prove one of the richest and most interesting omithological districts 
wìth which we are acquainted. Among the birds exhibited were some 
GotÌDgas, differìng from the ordinary species found in the lower ooun- 
tries of Brazil, and remarkable for the splendour of their colouring, 
together with species of Fhoenicercus, Bhamphocelus, &c., of the most 
dazzling brillìancy. As a contrast to these, Mr. Qould exhibited a 
series of dull-coloured birds (Thamnophìli), aJso contained in the col- 
lection, and remarked that this striking difference in the colouration of 
birds inhabitÌDg the same locality was due entirely to their different 
degrees of exposure to the sun's rays ; the brilliantly-ooloured species 
being inhabitants of the edges of the forests, where they fly about 
amongst the highest branches of the trees, whilst the others form a 
group of short-winged insectivorous birds which inhabit the low scmb 
in the heart of the dense humid jungle, where the sun's rays can 
rarely, if ever, penetrate. Mr. Qould aJso remarked that the colours 
of the more brìlliant species fiom the banks of the Ucayali, — a district 
situated towards the centro of the South American continent, — ^were 
far more splendid than those of the species which represented them in 
countries nearer to the sea ; and from this drcumstance be took occa- 
sion to obsenre that birds from the centrai parts of continents always 
possess more brìlliant colours than those ìnhabiting insular or maritime 
situatìons. This rule appUes even to birds of the same species, — ^the 


NATUBAL HISTOUT — ^ZOOLOOT. 20S 

Tits of Central Europe being far brighter in colour than Brìtish speci- 
mens. Mr. GK)uld had obserred a lìke difiference between specìmens of 
the same species inhabiting Yan Diemen's Land and the contìnent of 
Australia. He attributed this principally to the greater density and 
cloudiness of the atmosphere in islands and maritime countries ; and in 
fnrther illustratioa of the ìnflaence of light upon colour, he remarked 
that the dyers of ihìa country can never produce tinta equal in brìi- 
liancy to those obtained by their Continental riyals, and that in England 
they neTer attempt to dye scarlet in cloudy weather. 


NEW BEDSTART. 

Mb. Qovld has described to the Zoological Society a new species 
of Kedstart from Erzeroum. For this species, which is nearly 
allied to the common Black Redstart of Europe, Rutidlla Tithys, 
Mr. G-ould proposed the name of RuticiUa erythr(yprocta, its most 
striking distinction from the European species being the red colour of 
the lower part of the abdomen. 


inSW TANAOEB. 

Mr. Solateb has read to the Zoological Society a paper containing cha- 
ractersof two new species ofTanagers, Duòìnia av/ricriasaf and Tridomis 
porphyrocephaZa, Since compilùig his list of Bogota Birds, in which Mr. 
Sclaterhadincludedthe first-mentioned species under the name2>. cyano- 
cephalay he had ezamined D'Orbigny's types of that bird in the Paris 
Museum, and found them so different from the present as to lead him 
to conclude that they were specifically dìstinct. This bird is common 
in collections from Bogota. The examples of D. cyanocepkaZa in the 
Brìtish Museum were procured by Mr. Brìdges in Bolivia. Mr. Sclater, 
in 1854, first noticed a specimen of the second species Tridomis por- 
phyrocephala in the Museum at Berlin under the name Tanagra ancdis 
(Tschudi), but havìng, just previously, had the opportunity of examin- 
ing type spedmens of the latter in the collections of Brussels and 
Bremen, he saw at once that the present was a distinct, although dosely 
allied, species. He, therefore, now introduced it as new to sclence 
under the title of Tridomis porphyrocephala, 

KSW HTTMMINQ-BIRDS. 

Mb. Gould has brought before the notiée of the Zoological Society a 
remarkably fine specimen of Humming-bird, which he had lately re- 
ceived from Ecuador. This new bird is remarkable for its large size, 
deeply-forked tail, and the harmonious hues of its plumage, which, 
although less glitterìng and metallic than in many other species, is, 
nevertheless, strìkingly beautifuL Mr. Gould considered this bird to 
be new to scìence both generìcally and specifically ; and as the name of 
Victoria regia had been giren to one of the finest flowers of the same 
part of South America, he was desirous of dedicating this new hum- 
ming-bird to the Empress of the French, and he accordingly proposed 
to name it Eugenia imperatrix. Its native habitat is the vast Andean 
forests, in the neighbourhood of Quìto in Ecuador, where it procures its 
inseet food from the bell-shaped flowers of the Daturss. 

Mr. Gould has also brought before the Society two other beautiful 
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species of hnmming-bìrcU, whick ht believed to be new io sdenoe. He 
stated, that they belonged to that seetion of the TrodùlicUe to which tìie 
generic appellation ci Hdiothiìx has beea given. Of this fona only three 
species had been prenously characterìzed, — ^namdly, S* av/rituè^ H, 
auriculatus, and ff, Barroti. One <^ these new species, for which 
the specific name of Purpurràceps is proposed, is nearly allied to IT. 
JBarroti, but differs from that bird in having a much i^orter bill, in 
the blue oi the head being of a paler purple, and in that bine not being 
confined to the cromi, bcrt extending some distanoe down the nape of 
the neck. This species was obtained from the districts near Popayan. 
The secoud species, for which the name of Phsenolsema was proposed, 
has several eharacters in common with JET. cmrUus and ff. avrictUatus, 
It differs, however, from both tiiese species in the beautìfid metallic 
green colourìng, extending orer the throat and front as well as the 
ffldes of the throKt The habitat of this species is on the Kiver Napo. 

NEW PRIOK. 

Mb. Gould has descrìbed to the Zoological Society a bird which he 
conoeiTed to be a new species of Prion, and which had been captnred 
on the Island of Madeira, or on the neighbonring rocky isdets, called 
the Desertas. Mr. Gould also exhibited fiye otìier species (foiming 
part of his own ooUeotion), which he consid»:^ to belong to the same beau- 
tiful gronp, and which had been captnred by hìmself dnring hisvoyages 
to or from Australia. The entire series present a great similarity in 
the colour of their plumage ; but a great diversity in tèe breadth, 
or lateral development of their mandil^es, as well as in the fringe-fike 
pectinations of the base of the ui^per mandible, this latter charaeter 
being much more prominent in the latger thaa in the smaller species of 
the group, in wMch, indeed, it isalmost obsolete, if not entirely absent. 
Mr. Gonld oonsideréd the members of this genus to constitute a Tery 
distinct group among the pelarels, quite equtd, in point of interest and 
value, to that of the Thahtssidrom». For this new spedes, indubita- 
bly distinct from ali prevìously known, and the only one which ever 
has, as yet, occuired to the north of the Une, Mr. Gfould gare the name 
of Prion hrevirostrU, 

Ws leam from Skye, that Kenneth Maedonald, trapper to Mr. 
Donald C. Oameron, Tallisker, has éhot and trapped on the fÌEtrm of 
Tallisker, sinoe July last, nine eagles — some of large size, and four 
of the number within a fortnight. An immense golden eagle mea- 
sured across the ext^t of the wings 7 feet 11 i inches. Another, a 
white-tailed sea eagle, or HaJUaetut AVUcUUi^ measnred 7 feet 10 
inches, and was a remarkably fine bird. It grieves one to chronicle 
the extirpation of these fine creatnres ; butbesides being rery destrue- 
tive to game, the eagles carty off young lambs, and eause heavy losses 
on some of the sheep-fieomus. — Imoemesè Cowrier, 


wben's kest. 
As two sawyers were cutting a log of Stettin oak, 26 inches square, 


SkJ!» 
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at SunderlaBd, about the centro of tbe log, a large hole was discovered, 
10^ ìnches in length by 7| inches in breadth, filled -witb moss, feathers, 
hair, &c., and contaìning seren bird's eggs, which, from their diminu- 
tive size, are oonsidered to be wren's eggs. The tree, from its immense 
size, ÌB supposed to be of about 150 years' growth. The moss forming 
the wren's nest was as &esh as if it had only been pulled jesterday. — 
Dv/rham Chronicle, __^___^ 

SINQULAK XORTAUTT AX0K08T THI SWALIOW TRIBE. 

Mb. e. J. Lowe, in a paper read by him to the Brìtish Àssodation, 
observes : — There has seldom been recorded a more singnlar circum- 
stance than the MoitaUty amongst the Swallow trìbe whieh occnrred 
on the 30th and Slst of May in 1855. The nnnsaally cold weather for 
the advanced season appears to bare operated in prodncing the de- 
struction of the greater number of this nseful trìbe of migratory birds ; 
the severity of tilie weather cansing a scarcity of insects (the ordinary 
food of the swallow), and rendering the birds too weak to enable them 
to search for food. On the 30th of May the swallows became so tame 
that they flew abont the legs of persons, and oould be caught wiihout 
difficulty, and on the foUowing moming most of them lay dead upon 
the ground or in their own nests. In this neighbonrhood (near Not- 
tingham) the greatest mortality -was occasioned amongst the honse 
BwaUow (Hirwndo ruatica\ yet solely becanse this bird predominates. 
Near the Bed Tunnel at Thnimpton there are great numbers of sand* 
martins {Hirwndo riparia)^ and there, in a saw-pit on the banks of the 
rivor Soar» hundrede congregated and died. At Borrowash, near the 
Derwent lìyer, there are very many white martins (Hirwndo v/rbica) ; 
they also congregated and died, lying ten and twelre deep on the dif« 
ferent window-sills. SeTeral persons opened their Windows, and the 
birds were yery wiUing to take shelter in the rooms, exhibiting no dis* 
position to depart. Many were kept alire in the different honses by 
being fed with the wpkis of the rose-tree, the only proonrable insect. 
At BulweU, WoUaton, Long Eaton, Qawley, and many other places, 
the same fearfol mortality ooeurred. Farmers opened their bam-doors 
to admit the birds. To Àow the extent of the deaths, it may be men- 
tioned that at one place where prerionsly there were fifty nests occu- 
piedy only six pair snrTÌyed to take poasesaion of them. The manner 
in which they congregated was a corions featnre in the ocenrrenoe. A 
swallow wonld fly round a heap of dead and dying oompanions, and 
then snddenly dart down and buiy itself amongst them. On the same 
days, in the Tale of Bd.Toir, and in parts of Nottinghamshire and Lin- 
colnshire, sereral hnndred newly-shom sheep perished. 


BIRDS IR THB KVSBUX OP THB EAfiT INDIA OOXPAITT. 

Thebb are many yalnable swdogieal oolleetions in Ghreat Britain, 
Imt most of them are oomparatÌTely nseless from want of a catalogne or 
ananged list of the oontents. Amonsc these ranked theMnsanm of the 
Hononrable East India Company, which has now set an example, by 
publishing the first part of the catalogne of its omithological coUectìon. 
Thia Miiaenm haa been long known as a Talnable one, partionlarly in 
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that department now being catalogued. Among its contenta are the 
collections of drawìngs which bave serred as the foondations of many of 
the species descrìbed by Dr. Latham, and which stili oontinae as the 
sole anthority for some of these. Ali the labonrs of Sir Stamford Baffles 
and Dr. Horsfield are there ; as well as the whole or part of the collec- 
tions of General Hardwicke, Colonel Sykes, M'Clelland, Falconer, 
Hodgson, Strachey, Tjrtler, &c., &c. 

The Catalogne has been pnblished nnder the snperìntendence of Dr. 
Horsfield ; bat the actnal labonr of compiling it has derolved upon Mr. 
F. Moore, the assistant cnrator, who has execnted bis work well. The 
systematic arrangement proposed by the late N. A. Vigore has been 
followed, and the Tolnme now prìnted contains the Itaptores of the col- 
lection, 103 species, and a portion of the Inceasorea. Extracts from 
rarions prìnted works of the donors of the specimens and drawings are 
introdaced, where they relate to the habits of the species. — Edinburgh 
New PkUosophicaZ J&wmal, No. 2. 

FOOD OF OBEGARIOVS FISHS8. 

A XEMOIB " On the Food of certain Gregaiious Fishes, " by Dr. Enox, 
has been commnnicated to the Linnean Society. Stnick with the very 
great difiference of opinion among natnralists as to the food of some 
foZmonidcBf &c., Dr. Enox was indnced many years ago to derote con- 
siderable attention to the snbject, the inqnìries, of which the resnlts 
are given in this paper, havìng been commenced abont the year 1824, 
and repeated many timessince. In the course of Dr. Enox*s researches, 
bis attention was early called to the fact, that in the stomachs and intes- 
tines of fresh sea-salmon (t.e., of salmon fresh from what, in bis opinion, 
is their only tme feeding-ground, the unknown reoesses of the ocean) 
nothing is ever fonnd but a peculiar reddish sabstance, unlike anything 
known to possess life. On applying to practical fishermen for informa- 
tion on this snbject, he fonnd them ali to agree in the opinion that the 
food of the salmon, whilst resident in the ocean, was altogether un- 
known ; and they were eqnally at fault with regard to that of the 
herrìng. Whilst reflecting on these circumstances, Dr. Enox leamt 
accidentally that, in a lake, or lakes, near Lochmaben, there was a 
small fish in great abundance, which could not be tempted by any bait, 
and whose food was entirely unknown. With this fish, the vendace, he 
resolved to commence the inquiry, and accordingly proceeded to visit the 
lakes where it occurs. Dozens of vendaces were speedily taken with the 
net, and on their stomachs being examined immediately on their being 
lemoved from the water, they were fonnd to be crammed with thousands 
of entomostracaf or microscopie shrìmps. Those first discoyered be- 
longed to the genus lynceuSf but several other genera were observed, 
and in winter (Dee. 14, 1882) several species of cydopa were most 
abundant. Thus, insteaid of livìng on air or water, the vendace doubt- 
less consumes daily thousands of minute shell-fish. After giving an 
interesting account of the habits and general naturai history of the ven- 
dace, the author reverts to the more immediate object of bis x>aper, the 
food of gregarìous fishea, bis next snbject being the char. Òf this fish 
some specimens were obtained from Windermere, which were foond to 
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haye fed npon the erUomostraca so abimdant in the lake. These, donbt- 
lesa, form the larger portion of ita nataral food ; it does not seem, how- 
ever, to feed exclusiTely upon them, as thongh shy of taking any bait, 
ìt will rise to a fly, and the common food of the trout may likewise be 
found in ita stomach. The early spring, or grey tront of Loch Leven 
(which Comes into season in December, continuing in condition till 
^^j)y appears to feed ezclusively on erUomostracaf while the ordinary 
Loch Leven tront live on the buccmunif with whidi the lake abonnds, 
rìse readily to a fly, and may, no doubt, be taken with a worm, minnow, 
or any ordinary bait for trout. 

Dr. Knox nezt proceeds to investigate the naturai food of the 
herrìng, which, when in the deep sea, and in its finest condition, he 
£nds to consìst almost wholly of varions species of entomostraca, 
having met with only three exceptions to this rule among hundreds and 
hundreds of herrìngs examined at a distance &om the shore. Of these 
three individnals, one had been living on sand-eels, another on what 
appeared to be small herrings ; and in the stomach of the third were 
foiind about a dozen small buccinv/ms. When taken near the coast, the 
herring is nsnally about to spawn, at which perìod it does not appear to 
feed ; but after having spawned, and whilst dose to the shores, they 
seem to take to other food beside cntomoatracay as sand-eels and 
shrimps. Herrings taken off Dunbar, in June, 1831, were found to be 
in this state, the stomach and intestines loaded with putrescence, the 
fish worthless and insipid. Dr. Enox having written to bis former 
pupil, Mr. H. D. Gbodsir, for Information on this subject, that gentle- 
man, in a letter dated Anstruther, 15th June, 1843, states, that ** the 
entomostrcica are at certain seasons the almost exclusive food of the 
herring. There can be no doubt either that they foUow shoals of these 
crustacea to prey upon them, for it is only when the latter make their 
appearance on this coast that the former are seen, and when this food 
is most plentiful the herring are in best condition." Mr. GFoodsir adds 
that it is chiefly during thewinter and spring months that the herring take 
other kinds of food than the erUomostraca, the stomach during these 
months being oftener found empty, and only occasionally fiUed with the 
larger crustacea, such as shrimps, &c. ; and he further states that there 
can be no doubt that during the summer months, when the shoals of 
entomostraca, which the fishermen term maddre, are in great abun- 
dance, they form the food of a gi>eat number of other animals besides 
the herring. He mentions particnlarly the common coal-fish, and ex- 
presses his belìef that the shoals of cetacea which make their appearance 
ìp. the Frith during the herring season, are in pursuit of the maidrey 
and not, as generally thought, of the herring. The salmon, from the 
time it enters the firesh-water rivers, ceases to feed, properly speaking, 
although it may occasionally rise to a fly, or be tempted to attack a 
worm or minnow. Whilst living as a smolt in fresh water its food is 
the ordinary food of trout ; but as it never again resorts to this food 
after it has once entered the ocean, the question arises, On what does it 
subsequently feed ? Nothing is ever found in the stomach and intestines 
of the fresh-mn salmon but a little reddish substance. Some of this 
Dr. Knox plaoed under the microscope, and after a carefol examination, 
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oame to the condlusioii that it was eomposed of the ot» of some specie» 
of the Echinodermata. Of the salmon, whilst in the sea, this is the 
«onatazLt ftnd sole food. 

OVA OF THB SALMOK. 

Dr. John Bavt has communicated to the Boyal Society ^'Some 
Ohaeiratioiìs on the Ova of the Sahuon, in relation to th^ distrìbution 
of Species." The anthor descrìbes a series of experiments on the ova 
of the salmon, made with the intent of asoextaining their power of 
endurance nnder a variety of cìrcnmstances without loss of Hfe, 
■with' the expectation suggested by Mr. Darwin, that the resulta 
might poseibly throw some light on the geographical dìstrìbution of 
fishes. 

The details of the experìments are gijen in five sections* The 
r«!Siilts obtained were the foUowing : — : 

1. That the ora of the salmon, in their adTanoed stage, can be ezpoeed only 
for a short time to the air, ìf dry, at ordinary temperatores, without loss of lìfe ; 
bui for a considerable time, if uie temperature be low, aod ìf the air be moist ; 
the limit in the former case not having exceeded an hour, whjlst in the latter it 
has exceeded many hours. 

2. That the vitality of the ova was as well preeerred in air satiurated with 
moisture, as it would haTe been had the^ been in water. 

3. That the ova may be induded in ice without loss of yitality, provided the 
temperature is not so low as to freeze them. 

4. That the ova, and also the fry reoently produoed, can bear for some time a 
temperature of about BOP or 82*^ va. water, without xnateriaUy sufferie^ : bat aot 
without loss of life, if raised above 84P or 86°. 

5. That the ova and yonn^ fry are speedily hilled by a solution of common salt 
nearly of the specifio gnravity of sea-water, viz., 1036; and also by a weaker 
solution of speoiAo gravity 1016. 

Finally, in referenoe to the inqnixy regarding the distiibntion of the 
species of £shes, he ezpresses bis beHef that some of the results may 
be of nseful application, especially those given in the second and third 
sections ; inf^rrìsg, that as in moist air, the vitality of the o^a is 
capable of being long sustained, they may duzing rain or fog be eoa- 
Teyed from one riyer or lahe to another adhering to some part of an 
animai, snch as a heron or otter, and also dnring a time of snow or 
frost ; and, farther, that other of the results may be usefiil towards 
determining the fittest age of ova for transport for the purpose of 
stoékiag rivers, and likewise as a help to ezplain the habitats, and 
some of the habits of the mìgratozy species. 


ARXIFIOIAL SALMON BASBI^ING P0N]>. 

The success of the Artificial Breeding of Salmon in the Experì- 
mental Pond formed for that purpose at Perth, in 1853, is now està* 
blished ; and that long-dispnted point which has be«a carrìed on with 
pertinacious tenacity between the rivai parties of the two opinions for 
many years, — ^viz., as to whether the smolt retnms £rom the sea the 
year it goes down to the new element a grilse, or the year affcer, is finally 
settled. Three fine grilse, one of th«n pariicularly handsome in shape 
and beauty, were lately brought, two from Newburgh, and one from one 
of the town's fishings at Parry Island, the younglings of the experimental 
breeding pond* The marks^ the cutting off of the dead fina^ and their 
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being completely healed, vere evidence to the most soeptical of tbe 
certainty of the grilse being those of the smolts of the pond, libemted 
to find their way to the sea on the 29th of May laat. The best fiali 
which bare just been mentioned, \ras in lengtìi 25| inches, circum- 
ference 12i inchea, and weight 5i Ibs. The other two from Nawbnreh, 
. not so finely formed, were 3i Ibs. and 6 Ibs. respectively. Mr. Bnist, 
the session-clerk, of Perth, who has been the life of the experimenty 
certainly deserves great credit for bis patience, peraeverance, and atten- 
tion to pushing it towards a conanmmation. (See also pd. 216. 216 
217, 218.) ^^ ' • 

STOOKING POHDS WIIH PI8H. 

It is well known that when Fish are confined to a small volume of 
water, the more delicate kinds very aoon sicken and die. This is caused 
by their rapidly consaming ali the air «atarally contained in the water, 
when sofTocation takes place. In a recent conyeyance of some grayling 
firom the river Wye, in Derbyshire, to Scotland, this was obviated by 
attaching a small force-pump to the side of the Tessei with a pipe to» 
the bottom, by which slmple means a Constant supply of air was kept< 
bubbling up throngh the water, and the necessity of a Constant change 
of water saved. The stocking of ponds, lakes, and rivere with new 
yarieties of fish, and improved breeds, will now be a comparatively^ 
easy matter. This was the first occasion on which the invention had 
been tested, and it has been very successful..— iVbr^A BritUh Daily 
Mail. 

A nnmbcr of trout, salmon, and other fish hatched in the apparatus- 
of Professor Coste, at the College of Franco, were about a year previonsl^ 
cast into the lake of the Bois de Boulogne, the average length of them 
being then from one and a half to two inches. A nnmber of them being: 
caught, in order to ascertain how they were getting on, it was fonnd 
ihat they had grown on an average from four and three qnarters to six 
inches. If the fish had been placed in rivers, snob as they geneially fre* 
quent, they could not bave grown more rapidly. The success of the- 
breeding of these sorta of fish in stili water may therefore be considered 
asassured. 

SHOALS OF DEAD FISH OBSXRYED ON THE PASSAOB BBTWBXH MIBIMAOHI, 
NBW BBUNSWIOK, ABD THE POBT OF 0L0U0B8TXB. 

Thx foUowing is an extract from a lettor reoeived from the Bev. W. 
S. Symonds, of Fendock Eectory, Gloucestershiie, to whom the par- 
ticulars were communicated by Mr. John Jones, Austrian Vice-Consnl 
at the port of Gloucester : — 

'* Enclosed in a little box is a dried specimen of a small 'gar fish,* 
and a paper containing notes from the log-book of Captain Parsons, of 
the ship Harhinyer, of the track and dates in which the fish was 
found on the passage between Mirimachi, New Brunswick, and the port 
of Gloucester. It was impossible, in the great distance Uirough which 
he sailed, to pulì up a ship's bucket without four or five dead gar fish. 
It appears the fish were most numerous in that latitude through which 
the volcanic band of Iceland, the Azores, the Canaries, and Madeira 
Just strikes : I believe^ therefore, that the immense shoals mu^ 
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bare been destroyed by snbmanne Tokanìc action ; • and ve may thns 
leam a lesson of the manner in whlch some ùf onr fiBh-beds haye been 
foimed, and eren oi the destmction of genera and spedes.'* 

Upon this Sir William Jardìne obeerres : — 
^ *^ The aboTe short extract ìb of rery gieat interest. The specimen 
of the fiah itself, as nearly as can be made out from the state in whieh 
ìt was diìed, is the Sygnatktu angmneia — a species inhabiting the 
Bzxtìflh seas, bnt haTÌng a eonsiderable extent of range sonthward. Ifr. 
Yttxell ìnforms me, he has aeen speciniens from the latitude of Ma- 
deira ; and this f&d is of some importance, as it renders it more prò» 
bable that the destmction ^ras cansed by submarine distnrbance taking 
plaee within the zone to -which Mr. Symonds àUndee." — Edinburgh 
New Philotophical Journet, No. 2. 

SVFBOTS 0¥ FIOST OH SHELL-FI8R. 

Thx intense frost of last -wìnter — eoìncident at nev moon with a 
rtream tide — has killed many of the littoral shell-fish aronnd onr diores ; 
aoid they now lie by thonaands and tens of thonsands along the beadi. 
On the beach below Portobello, and for at least a mile on the western 
side of the town, they are chief y of two species, — Solen siliqua^ or the 
edible spout-fish or rasor-fish, and M<ictra stuUorwmf or the fooTs 
cockle ; both of them mollnscs which bnrrow in the sands abore the 
low-watw line of stream tides. The spont-fishes when first thrown 
ashore were carried away by pail and basketfuls by the poorer people ; 
and yet of their shells enongh remained in the space of half a mile to 
Ioad aeyeral carts ; bnt the fishes themselves, devonred by myriads of 
birdfi, chiefly golls, soon disappeared. The mactra, thongh they may 
be picked np in some places by basketfuls, are less abnndant. It ù 
probable, howeT«r, that both species will be less common on onr coasts 
tfaan heretofore, for years to come ; and their wholesale destmction by 
a frost a few degrees more intense than is common in onr climate, 
strikìngly show» how simple, by slijght changes of climate, induoed by 
physical causes, whole races of aninuds may become eztinct. It exem* 
pMes, too, how destmction may.faUnppnÌDsulated species, yrbjle, from 
some pecidiarity of habitat, or some hardiness of constitntion, their 
cpDgenen escape. There are two species of solen in the Frith, S. 
siliqtM and 8. eiww, bnt we bare not seen, on the present oocasion, a 
single dead individnal of the latter species ; and of at least four species 
of mactra, the Me^ctra ttìtUorum seem alone to haye snffered. — £dvn- 
ìntrgh WUneu, 

imro-BATS OF nrsBOis. 
Mb. Kswxan has lead to the Entomological Society a note on the 
WingiBays of Insects, in which the anthor maintains, in opposition to 
the pablished yiews of Herold, Eirby and Spence, Oken, Westwood, 
and other distingoished entomologists, that the wing-rays are the snp- 
ports of the membraneons portion of the wing, and in ali respect-s the 
analognes, althongh not the homolognes, of the wing-bones of the bat ; 
and that the passage of air, blood, and nerres thiongh their channels is 
slmply a pcoTiaion of nature for their maintenance in a healthy and 
efficient condition. ■■ 
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LIOHT F&OM XHB CSNnPJBBS. 

A OORBESPONDENT wrìtes from Batheaston, Bath, that observing npon 
a wìndow-ctdrtain a Gentipede, two inohes long, toensnreìts destructìoa 
he put the insect into a Tessei of boiliiig ^water, when it emitted firom 
ita entire hody a phosphoric light of a pède vìolet coloiir. 


THH SILKWORlf. 

Mr. Westwood has exhìbited to the Tiinneaii Society some coooon% 
and lÌTÌng chrysalides of the Erìa Silkworm of India, whìch feedB on 
the castor-oil pknt, and which he had received from the 6K>yemor of 
Malta, thTongh Dr. Templeton ; this beisg the species, the ìntroduction 
and cnltÌTation of ▼hich, in Malta, Italy, and the southof Europe, was 
now attractìng so mnch attention in those coimtrìes, as proved by the 
BumeroTis Communications presented within the last few months to the 
Aoademy of Sciences at Paris, by Marshaì Yaillant, French Minister 
4>f War, Messrs. Milne-Edwards, Guérin-Ménerille, J. Qeof. St. Hilaire, 
Dumérìl» Montagne, &c Aii extract was read, commnnicated by Major* 
General Hearsey, fromiheJoumaXofthe Adatte Societyf on thepeculiari- 
ties of the silk of this species of moth, the naturai history of which, as 
well asof the Tusseh silk-mothof India, formed the subject of an excellent 
memoir by Dr. Boxburgh, in the TranscLctions of the Liimecm Society, 
Tol. TÌi. On examining the oocoons, Mr. Westwood had observed that, 
iinlike those of the common silkworm and most other moths, which 
were of an entire, ovai form, these cocoons were open at one end, which 
was protected by a series of converging elastic threads (like the mouth 
of a rat-trap), a peculìarity which had been long observed in the cocoons 
of the common Emperor moth, SatìJimÌ4i pavonia minor, This pecu- 
lìarity, which had also been noticed by M. Duméril, had been snpposed 
to bave for its object the Ìntroduction of air to the interior of the cocoon, 
and also the preyention of the ingress of parasitic Ichnewnonidce, &c. 
Neither of these theories, was, however, considered by Mr. Westwood 
as conclusive ; he thought rathw that it was connected with the dis- 
charge of the fluid which most insects emit immediately after arriving 
at the perfect state. The circumstance is, however, of practical im- 
portanoe in the Erìa moth, as it allows the egtess of the perfect insect, 
without Injurìng the thread of the cocoon, as is the case when the com- 
^ mon silkworm moth of the mulberry is allowed to escape from its 
cocoon. It is, however, not of so great practical importance as might 
be at first snpposed, as the silk-growers never allow the cocoons in- 
tended for winding to produce the moth ; stili, those cocoons which were 
set aside in order to obtain the perfect insects for breeding from, would 
also remain uninjured after the escape of the moths. 

The Bombyx cynthìa, or Erìa silkworm, which, after repeated 
failures, was finally, about two years ago, successfully introduced into 
Malta f^om the East Indies, and for the rearing of which it was hoped 
the climate would bave proved peculiarly adapted, has utterly failed ; 
so that the breed, which appears to bave degenerated with every suc- 
cessive transmutation, has at last become p^ectly eztinct, the insect 
on hatching not having the power to extrìcate itself from the shell, and 
dying in the process. This result, in spite of the great care and atten- 
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tion that has been bestowed upon the propagation of this species of 
sUkwonn, is the more to be regretted, sioce, had the Erìa met with in 
Malta a clìmate geoial to ita nature, it mìght haye been the means of 
introdacing into Europe one of the most yaluabie products of the East 
Indies ; for although up to the preeent period the mode of reeling these 
coooons ìs yet to be diacovered, stili it is undeniable that a species which. 
yields £rom five to seven crops of cocoons in the conrse of the year, 
yrhìch by the prooess of maceration are capable of prodncìng a silk of a 
most beantif al qnality, conld not but be considei^d an acquisition o£ 
Tory great yalne. 

M. Gnérm-Méneville, who was cfaaiged by the Paris Society of Ac« 
dimatation to watch carefally over the eclosion of the Oak Silkwarma^ 
the eggs of which had been sent some time back from China, has pre- 
sented a Beport on the snbject, from which it appears that both malesr 
and females had arrived at maturity at Paris and at Tnrin. Every* 
thing leads to the belief that the leaves of the ordinary oak of Europe 
will serve as food for these worms ; but, in addition, the aooms of two 
kinds of oak growing in China, and much liked by the worms in ques* 
tion, haye been brougfat over snd planted. M. GFnérin-Méneyilie h$s 
exhibited some pieces of phish of great beauty, made by a manufacturer 
of Paris from the silk of the oakworms ; he also produced some veiy 
fine specimens of spun-silk obtained in India from the same kiad of 
worm. 

There has been exhibited to the Entomological Society a specimen o£ 
silken felt formed by the caterpUlars of Saturnia pavonia media^ 
which were confined separately in receptacles, presenting no salient 
points to which the coooons could be attached, and so the whole stock 
of silk was spread over the smooth surface. Herr Pretsch states that 
a series of yery interesting experiments with these larvse is now in pro- 
gress at Vienna, and promises perfect success. 


KEW PAUSSUS. 

Mb. a. Murbat, in a ''Report on the Eecent Additions to our 
Enowledge of the Zoology of Western Africa" (read to the Brìtisli 
Association), notes that a single New Paussus has been found. It was 
on this coast that the first Paussus known was met with. Afzelius 
was sitting at table in the dusk, when a small insect dropped upon bis 
paper, carrying two globe-shaped antennse like coach-lantems on its 
head, both giving out a feeble light. This was the Pammibs spharo- 
cephalus, Mr. Westwood has since descrìbed a large number of species ; 
and he seems to question the accuracy of Afzelius, so far as regards 
the light given out by the antenn», as that has not been obsenred since, 
and many of the species haye hard and untransparent globes on the 
antennse. The globes in Afzelius*s species, howeyer, are semi-trans- 
parent ; and the habit of life of many of them would seem to render 
their luminosity not improbable, for they live in ants* nests. If it 
is so, it shows how diyersely nature sometimes acts under the same 
oircamstanoes. Here she proyides a light for thedarkness; while in 
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other instancefl, where spedes lire whoUy in the dark, as in the Gave 
of Carnìola, Kentucky, &c., she takes away theìr eyes altogether aa 
useless appendages. 

IirPROVED BBE-HIVE. 

Hr. Dowkie has exhìbited to the Entomological Society a Bee-hire 
oontaining several improyements, the efficacy of which he had proved 
dnrìng thiee years ; consisting, first, of a moveable floor, by means of 
which the essential matter of removing deadbees, &c., in winter, might 
be accomplished without admitting cold air ; secondiy, a series of yen- 
tilators to insure the admicusdon of air according to circomstances ; and 
thìrdly, an easy method of feeding the bees. 


BRAZILIAN ANTS. 

Thbrb haye been read to the Entomological Sodety ''A Descrìption of 
aome Spedes of Brasilian Anta," by Mr. J. Smith, with obsenrations 
on their economy, by H. W. Bates. Mr. Brayley, referring to the 
habits of one of the species of ants mentioned in this paper, said 
Ahat the immense trains of ants canying the mutilated bodies of 
yarìons insects, might ìllnstrate the accumnlation of insect remains at 
times seen in the strata of the secondaiy geological formation ; for if 
these trains had been suddenly coyered up, the stratnm in which they 
were embedded wonld afterwards ezhibit the same appearanoe as 
the deposits to vhich he had allnded. 


DEATH FROM THE BITE OF THE TARAETULA. 

We find recorded in the Frontier Times (Cape of Qtooà Hope pax>er), 
an account of the death of the chUd of Gaptain Poster, 12th Eegiment, 
a boy seventeen months old, under the foUowing distressing circum- 
stances : — The child was obsenred to be heayy, and at night feyer came 
on. Next day a slight colourless swelling was noticed aboye the bend 
of theleft arm, which was painful on being pressed, but on careful eza- 
mination no marks of injury of any kind could be detected. The feyer 
ftbated under treatment, but next moming the swelling had considerably 
Increased, and before night had extended down to the band, up to the 
shoulder, and oyer the chest. Oonyulsions came on at night, followed 
by difficult respiration, rapid pulso, copious perspirations, and cold 
surface ; and the poor little sufferer ezpired, under ali the symptoms 
of death by a poisonous bite. Just before death a small bladder 
appearedin the spot where the swelling was first noticed, which became 
discoloured and livid ; and on examining thÌB yesicle after death, two 
amali punctures could be distinctly seen. Ammonia had been freely 
administered, but the cause was notsuspected until absorption had taken 
place to such an extent as to render ali treatment unayailing. It is 
supposed to haye been the bite of a yery yeuomous species of Mygale 
(Tarantula), which is common in old thatched houses in Graham's 
Town — one of which, seyeral inches long, was killed by Gaptain 
Poster' s English seryant in the passage of the house two or three 
weeks preyìously. 
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Às it Ì8 not perhapB generally known that the bite of the Tarantolft 
of this oolony Ì8 poìsonous, we may mention that the late Dr. J. Ather- 
Btone, when practising in Cape Town, was called to attend a strong 
labourmg man, a reaper, in the neìghbonrhood of Pampoene Kraal (we 
belieTe), who, whilst takìng np a aheaf of wheat, was bitten by a 
Tarantola on one of the reins at the back of his band, and in lesa than 
twelye honrs the man died. In Graham's Town also, in 18S9, Br. 
Àtherstone attended a cari)enter, named Jessamine, who, whilst pnlHng 
off some old thatch at Fort England, peroeived a large Taiantnla in th«- 
palm of his band, which bit him before he oould bmsh it off. He felt 
a aense of smarting and itching, bnt no pain in the part, and thonght 
no more of it. In two days, however, the back of his band began to* 
swell rapidly, the swelling ertending up to the shoulder ; and althongh 
the wound (or rather the spot where he was bitten, for no marks conld 
be perceived) was immediately cnt out and cantezìised, the whole band 
Bloaghed, exposing the tendons, and he did not reeover for eight. 
weeks. Two cases of death from Tarantola bitea are aiso recorded by 
Br. Giaperon in the QiMHerlyJovinud of Poreign Medicine (1, p. 215)» 
as having taken place in the Crimea — one in forty-eight honrs, the- 
other in sìz days ; scarìfication,' the actnal cantery, ammonia, &c.». 
were ali employed in vain. 

DHAXB BT BKAKB P0I80N. 

Thb Ceylon Examiner mentions the death, firom the fangs of a Tic- 
Folanga, of a Cinnamon peeler employed in the Cinnamon-gardeH of 
Mr. C. Y. Eeid. The man refused to bare the punctores ezcised, and 
perìshed some twenty honrs after the bite was inflicted. 

The only remedy for the bite of the Tic Polanga, or fully grown 
Tellow Cobra, ìs the immediate cutting ont of the part wonnded (Br. 
Kinnis, who was bitten in Kandy, in 1888, by a Cobra, in the band, 
whilst handling it, saved his life by this means), or the plnnging into- 
the pnnctnres of a red-hot needle, bradawl, or the end of a penknife. 
The Indian Sampoorì, or snake-catcfaers, invarìably carry with them a 
small pan of live charooal with three or fonr bits of pointed iron in it, to be 
ready for use in case of being bitten. It has been erroneously stated 
that '' large dosesof arrack, or brandy, will freqnently cure the snf- 
ferer ;" but we bare seen many cases of snake bites, to the. letìiargy 
and prostration always attending which brandy and arrack wonld only 
render a &tal resnlt dónbly eertun. — CeyUm Times, September 14. 


KEW AOTOCIA, 

ÌìLr, e. W. H. Holdswokth has read to the Zoological Society a 
paper containing ^'Bescriptìons of two New Spedes of Actinia from the 
south coast of Bevon," which he characterized under the names of 
Actinia pallida and Actinia ornata, They were found on the rocks^ 
near the entrance to Bartmouth Harbour, a part of our western coast 
which, from its steep rugged character and luxuriant growth of sea» 
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weoàa, j^imsaìB a finìtliil lumtìng-groiuid for those in Beiitk of marine 
prodnofcionB. 

Hb. e. W. H. Holdswo&th haa read to the Ztxdoj^eal Soeiety an 
account of a New Species of Sea Anemone, whioh he refiBcred to the 
genns Scolanthns. His specimens were ali fonnd near low-water marfc, 
embedded in the fine chaJky mud which fills the creTioes of the loeks 
at Seaford, near Beechy Head, theìr eiqpanded diacs heing just leni 
irìth the sarfiioe, bnt so nearly ooyoed that onl j a lBÌnt^ star-lìke oat- 
lìne iras -visible. On being alanned, they letire ìnto the mnd, their 
extiaordìnaiy powers of inyeision enaUing them to hide at some littte 
distance below the snrfiftoe. The body tapera a little postenorly, and 
tenninates with a ronnded base, having a distinet centod perforafcion. 
When closely oontEacted, the two ends of the body are nearly àlike, and 
the animai assumes the appearanee of a more or lesa flattened sphere or 
head, the lesemblanoe to which is mach inoreaaed by the tenahial orì- 
fioes. This bead-Uke form snggested the specifio name of Sphofraió^ 
which ìlcé Holdflworth propoaed for the ai^maL 

UTnrO fOAD SKBBPDBD IM OOAL. 

We find reoorded the disooreiy of a live Toad 1^ the eolfien in the 
employ of Measra. William Adnoyd and Brothers, at their new ooUìerias, 
Morley Main, near Leeds. The Toad was fonnd Bmbedded in the Goal 
Strata at nearly eìghty yards from the sni&oe, and as aoon as it beoame 
exposed to the atmospheiic air it commenced wàlfcing. The toad wis 
jet black when fonnd. It, however, soon began to change oolonr, wtai 
pnt into water, to a liyely yellow, with grey apots, and when the writer 
of this paragraph saw it» the oolonr was lif e-lihe. The toad had a tail 
on, aome three inches in leagth. Acorrespondent of the Leeds Mereury 
calls the discoYered animai a frog, and says — ** The eyes are yery biìi^t, 
and soTTonnded with a gold ring. It has fonr daws on its fiire-feet, and 
five (web-footed) on the hind feet. Its month is doaed, or firmly abati 
bnt it has two Tenta, apparently nostrìls, on the top of its nose.'' 


ti 


ABTnPIOIÀL PROPAGÀTIOV OF SALMOV. 

Ììr, Edkvkd Ashworth has read to the British Assoeiation a 
paper ''On theArtifioial Pnopagatìon of Salmon at Stormente near 
rerth." After gÈriag an account of previons experiments on this 
snbject, the anthor proeeeded :— On ihe 19th of July, 1853, a meeting 
of the proprietors on the Tay was held at Ferth, for the pnrpose of 
oonaidering a letter on the artifidal propagation of the sabnon, written 
by Dr. Badaile. On that oecaaion. Mi. Thoanaa Aahworth, of Foyntcv, 
explained to the meeting the nature of the <^>efations which had been 
carrìed on at Oateinrd by bis brother and hiaraelf, and strMtgly reoom- 
mended the adoption of aimilar measures in the Tay, under the direc- 
tion of Mr. Eamabottom. The pr(^N)Bi^ of Mr. Ashworth were agreed 
to, and a Committee was appointed to fiz npon a snitable loeality for 
planting of boxes and constraction of ponds. The Sari of Mansfield, 
who was fthairman of the meeting, and who has shewn mneh interest 


216 YlAft-BOOX OV VÀOM. 

in ihe ancoew of ihfiie es^perìmentB, gave permunon to the Oomiiiittee 
to make a selectioii of any portion of bis exienàTe estates on whieh ta 
carry oat their operatìons. The sitiiatioii selected was at Stormontfield 
Hill, near his .Lordahìp's residence. A gentle slope from the stream 
whidL suppUes the mill offered eyeiy &^tj for the equaUe flow of 
water through the hoxes aad pond. Three hundred boxes were liud 
down in twenty-fiye paralld rows, each box partly filled with dean 
gravel and pebbles, and protected at both ends with zinc grating to 
ezdnde tront and insects. FUtering beds were formed at the head and 
foot of the rowB, and a pond for the reception of the frj was con- 
strocted immediately below the hatching ground. On the 23i:d of 
Kovember, 1853, operations were commenced, and by the 28Td ef 
Peoember 800,000 ova were deposited in the boxes. The fish were 
taken firom spawning beda in the Tay. The process of feenndatìon 
will best be understood by a qubtation from Mr. Bamsbottom's 
pamphlet» in which he descrìbes the means employed in impregaating 
ihe ora at Onterard. ''So soon as a pair of suitable fish were cap* 
tored, the ova of the fenuJe was immediately discharged into a tnb 
one-fbnrth full of water, by a gentle pressure of the band from the 
thorax downwards. The melt of the male was ejected in a similar 
manner, and the contenta of the tub stirred with the band. After the 
lapae of a minute, the water was poured off, with the exoeption of suf- 
fident to keep the ova submerged, and fresh water supplied in ita 
place. This also was poured off and fresh substituted previous to 
zemoying the impregnated spawn. The ova were placed in boxea as 
nearly similar to what they would be under the ordinary course of 
natund deposition as possible, with this important advantage : in the 
bed of the rìver, the ova are liable to injury and destmction in a 
Tarìety of ways ; the alluvial matter deposited in time of flood will 
often bring the ova too deep to admit of the extrìcation of the young 
fry, even if hatched ; the impetuosity of the streams when flooded 
will frequently sweep away whole spawning beds and their contenta. 
Whilst deposited in boxes, the ova are protected from i^juiy, and thdr 
vivification in largo numbers is thus rendered a matter of certainty, 
and the young fish reared in safety. 

On the Slst of March, 1854, the first ovum was observed to be 
hatched, and in Aprii and May the greater portion had come to life, 
«nd were at largo in the boxes ; in June they were admitted into the 
pond, their ayerage size being about an inch and a half in length. From 
the perìod of their admission to the pond the fry were fed daily with 
boiled liver, rubbed amali by the band. Notwithstanding the severìty 
4>f the winter, they continued in a healthy condition, and in the aprìng 
of the jtext year were found to bave increased in size to the average 
of three and fourinches in length. On the 2nd of May, 1855, a meet- 
ing of the Oommittee was held at the pond, to consider the expediency 
of detaining the fry for another year or allowing them to depart. A 
eomparìson with the undoubted smelts of the rìver, then descending sea- 
wards, with the fry in the ponds, led to the condusion that the latter 
were not yet smelts, and ought to be detained. Seventeen days after- 
wards, viz., on the 19th of May, a second meeting was held, in conse- 
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^nenoe of great numbera of the try hftying in the interim assumed the 
migratory dress. On inspection it wae foond that a considerable por* 
tion were actnally smalta, and the Commlttee carne to the determination 
to allow them to depart. Aooordingly the duioe commnnicating with 
the Tay was opened, and every facility for egress afforded. Contraiy to 
ezpectation, none of the fry manifested any inclìnatìon to leare the 
pond until the 24th of May, when the \axger and more mature of the 
amelts, after having held themselves detached from the others for seve- 
xal dayg, went off in a body. A series of similar emigrations took place 
nntil folly one-half the fry had lefb the pond, and desoended the sluioe to 
the Tay. It haa long been a subject of oontroversy whether the fry of 
the salmon assume the migratory dress in the seoond or third year of 
their existence. So fiivourable an opportnnity of dedding the qnestion 
as that afforded by the Stormontfield experiment was not to be over- 
looked. In order to test the matter in the fairest possible way, it was 
resolvedto mark a portion of the smelts in such a manner that they 
mìght easily be detected when letuming as grilse. A temporary tank, 
ìnto which the fish must necessarily descend, was constructed at the 
junction of the sluioe with the Tay ; and as the shoals successively lefb 
the pQud, about one in eveiy hundred was marked by the abscission of 
the second dorsal fin. A greater number was marked on the 29th of 
May than on any other day, in ali about 1200 or 1300. The result 
had proTed higUy satisiSactory. Within two months of the date of their 
liberation, namely, between May 29 and July 81, twenty-two of the 
young fish so marked when in the state of smelts on their way to the 
Bea were, in their retuming migration up the river, recaptured and 
caiefiilly examined ; the condusions arrìved at were most gratify- 
ìng, and provedwhat hasheretofore appeared almost incredible, namely, 
the rapid growth of the young fish duiing their short sojoum in the 
salt water ; this fact may be considered as stili f orther established by 
observing the increased weight aooording to date of the grilse caught 
and examined : those taken first weighed 5 to d^lb., then increasing 
IHTOgressiyely to 7 and 8 Ib. ; whilst the one captured on 31st of July 
-weighed no less than 94 Ib. In ali these fish the wonnd caused by 
marking was coyered with skin, and in some a coating of scalee had 
formed over the part. Although twenty-two only are mentioned, the 
taking of which rests on indubitable evidence, nearly as many more were 
reported from distant parts ; the weights and sizes of these had not 
been forwarded. The experiment at ^rmontfield has afforded satis- 
fieustory proof that a portion at least of the fry of the salmon assume the 
migratory dress and desoend to the sea shortly after the dose of the 
first year of their existence ; and what is far more impoitant in a prac- 
tical point of view, it has also demonstrated the practicability of rear- 
ing salmon of marketable value within twenty months from the depo- 
sition of the ova. A very interesting question stili remains to be 
flolyed. At what date will the fry now in the pond become smelts ? 
Hitherto, they haye manifested no disposition to migrate ; and if the 
silyery coat of the smelt be not assumed till the spring of 1856, a 
curious anomaly would present itself. Some of the f^ as smdts will, 
for the first time, be descending seawards, of the ayerage weight of 
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2oK. t some ai giilie wìU be takiog theìr leoond depcrtnre to the «ea ; 
and othen stili more adranoed wìll eren bare completed theìr seoond 
■dgratìon, and retam to the lÌTcr as aalmon 10 or 12 ib. in wei^^t. It 
Ì8 mnch to be demred that the experìment at Stormontfield could be 
oontìnned for a jear or two l(mger, till the links in the chain of evi- 
denoe now wanting to oomplete tilie natoral history of tihe aalmon shonld 
be obfcained. 

Sir W. Jardine expreased the obligatì<m of natnralistB, eportsmen, 
and epieores to the orìginatora of theee ezperimentB. He thonght, how* 
erer, ìt was most desirable to fix the nomendatore of the yonng 
■abnon, to abandon the locai names of pam, smelts, smolts, kc, 
and to adopt one name that shonld be reoognieed by natoraliato 
and experimenten ali orer the country. There seemed now ne 
doabt of the irregnlarìty of the growth of the Balmon in ita 
earlier stages* He had himself cang^t grìlaes not more thaa 
5 or 6 oz. in weight, bnt which were perfectìiy distingniahable irom 
smolts ; and in 1832, a yeiy dry year, when no flood occozred in tiie 
Tweed to take down the lat^ shoaU <^ smelti, Mr. Selby, of Twiael^ 
had oanght grilse of 11 Ib. in weight, which he (£Sr William) oonai- 
dered to be Àe fty of that year wMch had neTer lefk the iÌYer. Bvt 
be regarded the irregolarìty in the growth and in the time of departnre 
of the yoong salmon as a naturai fact, and not meiely a ditmastanoe 
of artàficial breeding. Sir Fhilip Egerton stated that not only did the 
■molte or parr go down the rìrer and come np as grilse of 4 or 51b. 
wei^t, but he had seen marked grilse come np the river as salmon, 
weighiiag 12 Ib. He did not think, howeyer, that salmon when they 
went down carne back any bigger. Mr. Ashworth said he had known 
salmon to go down weighing 10 Ib. and come np wrag^iing 20 Ib. Sir 
Philip Egerton, in reply to an obsenration oiade by Ih:. Lankester, 
Btated ihtA the snbject of legislatìng for the artàficial production of 
salmon had been yery ofton considered by the Legislatare, but the dif- 
ficnlty lay in secnring propertyin the fish prodnced. The proper pbee 
to breed salmon was at the heads of rìyers ; but as the aJniMi caaa 
np from the sea they would be caught by propriet(«s lower down, and 
no benefit aceme to the indìyiduàls who bred them. There was no 
doubt the quantity of salmon might be enormonsly inereased by the 
prooess recommended. (See also pp. 208, 209.) 

PnoFEBSOB EòLLiESB, of Wuribuig, has exhibited to the Britidi 
Association ''Spedmens of a Transparent Family of Fishes, from lare 
Ooast of Messina." Althongh ali transparent, ti^ beiong to diiferent 
genera and spedes. The oidy fish with which they can be compared is 
tìie amphioxus, but this is a cartilaginoas fish, whilst these behmg to 
the oBseouB fishes, and must be plaoed near tbe eels. The genera to 
which they beiong are Leptocephalus, Hehnicthys, Hioproms, and 
Telurus. These fish haye not red blood, but blood oorpusdes wero 
preeent. The mnseles are perfectly transparent. Theirbonesarealsofloft 
and transparent. The Professor likewise exhibited a new Gnistaoaaa 
Parasite, which he had found parasitic upon a species of fish bdonging 
to the genus Macrurus. He proposed to cali the creature by the generìo 
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name Lophura. He also exhibited the male of the Argonaut, which is 
an eight-armed creature, much smaller than the female. Odc of ita 
eight arms is enormouedy enlarged, and retains ita life after separa- 
tion from the body of the animai. It has been described under the 
name Hectoootylns, and iras at one time snpposed to be a paraaite on 
the body of the lèinale argonant. 

MAHAancSHT OV AK AQVABIUX. 

At the late Meeting of the Brìtish Assodation, Mr. Warrington 
-pointed out that a temperature below 45" deatroys many forma of aumal 
life, especiaily crostacea ; whilat a temperature ezoeeding 60° Fahr. ia 
deatractive of both animai and vegetable life. Too great ezposnre to 
light ia also deatructÌTe of creatnies kept in the Aqnarìnm. 

Dr. Fleming related, in connexion with the subjeot of keeping ani- 
mala in aea-irater, that he had in his poaaeaaion an Actinia, orìginally 
«aptored by Sir John Dalyell, that had now been in captiyity twenty* 
•ight years. 

Mr. J. Frice read to the meeting acme ** Notea on Animala," which 
oonaisted principally of directiona for aerating the water of the marine 
aqnarinm by meana of a moying tank, with auggeationa for remoiing. 
pntrìd matter from the water, &e. 


BOTANY. 

EFVEOTS OV THE WIKTE& 09 1855 UPON TKOBTATION AT 

ABBBBBEXr. 

Db. Piokix haa read to the British Aaaociation aome remarka on this 
anbject. The lowest temperature waa reoorded on the 15th of Febmary, 
tìz., minuB V of Fahrenheit'a thermometer, themean temperature of the 
entire month haTing been 26*8*" Fahr. The efieot of auch aeyere froat 
waa yery considerable on many pianta which for aeveral yeara previoualy 
had been in a thrivìng condition, and were auppoaed to be aufficiently 
haidy to be fitted for the garden or the foreat. For the detaila, aee the 
Athencevmf No. 1456. The Bey. U. Higgina atated, that the effect of 
the aboye seyere cold had been to cauae many pianta to flower and fruit 
which did not uaually do ao. He atated that in a briarìum, where he 
waa cultiyating British mosses, aix spedea of aphagnum had fruited that 
he had neyer before aeen in fruit. He also obaeryed, that, although 
it had been antìdpated that the aeyere cold would deatroy ali inaect life^ 
during this summer there had been an unusual number of inaecta pro- 
duoed. F^feaaor BaUbur aaid, it waa a cnrioua faet that our nàtiye 
pianta had suffered more than those which were exotic Mr. N. B« 
Ward atated, that cold acted upon botii pianta and animala much more 
during a wind than when the air waa stUl. Hence, in his cases pianta 
grew much better at the aame temperature than in the open air. Mr. 
Bawson, of Noya Scotia, obsenred tiiat, in America, winters with alter- 
nating frost and thaw were much more destructiye of life than continuoua 
oold. Profesaor Allman gaye an account of the effecta of cold at Dublin. 
He thought the same apecies of pianta were more patient of cold in 
northem than in aouthem situations. Dr. Fleming drew attention to 
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a well-known faet, tliat wind deflected from a wall is macli more destruC" 
tive in ite effecto than a direct cnrrent of air. 


GUTTA PE&OHA. 

Mr. Jaxbs Motlet writes, in Hooker^s Jowmal of Botany : — *^ Of 
the Gatta Percha very small qnantities are now brought to Singapore ; 
it has become a manufactured sabatance. A vast variety of ite gum, 
at vario US prìces, from three to thirty doUars a pieni, is brought in by 
the natires. Some of these are deep red, some quite white, and many 
of them are hardly coherent, breaking down and crumbling between 
the fingers. These are cut and broken up, and cleared from the scraps 
of bark and wood which are generally found among them ; they are 
then boiled in an iron pan wlth cocoa-nut oil, and stirred until tho- 
roaghly amalgamated. This mixture is allowed to cool again, when it 
is broken up and re-boiled with more oil, sometimes as ofben as four 
times, or until the mass aoquires a certaìn tenacity. The good gutta 
percha, sliced into thin shavings, is then added in greater or less pro- 
portion, according to the quality of the basis, and the whole we}l 
mized. The Chinese who do this are very skilful, and manage to pro> 
duce from a great variety of gnms a very uniform article, — ^wonderfiilly 
80, when it is considéred that the gum is bought by the merchante in 

very small qnantities at a timo as the natives bring it in 

There seems to be a great mystery about the gutte-percha trees. I 
was in the heart of their country, and yet could get nobody to show 
me a single tree. I think the fact is, that they bave ali been long ago 
cut down within any reasonable distance of the settlements. I saw 
large qnantities of the gum, though none of the best quality, on the 
Indra^^. I think I can distinguish at least five sorte, which are prò- 
bably the produce of dififerent trees ; or rather five classes of gnms, 
for perhaps the species are many more, yet, though I offered great 
ìnducemente, I could not get even a leaf. Of course, if I had gone up 
with time at my disposai, I would bave seen the trees in spite of ali ; 
for I should bave gone into the woods with the collectors, and this I 
hope some time to be able to do. The Ghim Benjamin, another great 
staple bere, I saw collected. The trees are about eighteen inches dia- 
meter, with small low buttresses to the roote ; these are notched with 
« chopper, and produce the ordinary quality of the drug. The best, of 
a light buff colour and dense substance, is procured from wounds in 
the uncovered larger roOte, and the common or Foot Benjamin is pro- 
cured from the trunk of the tree. The oil of the seeds is valued as an 
application to boils ; it is probably of little use." 

Dr. Hugh Cleghom, of Madras, in a lettor to Professor Balfonr, 
Btates that Colonel Cotton, of the Madras Engineers, had sent him a 
piece of Qntte Percha from the Wynaad, with a twig of the tree pro- 
ducing it, which is a true Isonandra. It is believed that the tree 
grows abundantly in Malabar. As telegraphic lines stretch across our 
peninsula, the importence of the discovery can scarcely be overrated, 
now that the foreste of Singapore are wellnigh exhausted. The (Go- 
vernment will teke means to preserve a whoiesale destruetion in the 
present instence, by making the forest a royalty, or at ali evente 
placing the trees under strict conaervancy. 
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CAOUTCHOXJO IH SOUTH AMERICA. 

Caoutohouo is procured in the Amazon and £io Negro distrìcts, 
from various specimens of Sipkoiiìa. Sprace notìced seren or eight 
species which yìelded the substance. In the Amazon, India-rnbber is 
called zeringue, which is a corruption of the Portugnese word seringa. 
The Indìa-rubber coUectors are denominatedseringueiros. Alnm acce- 
lerates the coagnlation of caontchouc, while ammonia keeps it.in a 
fluid state. Seringa trees are tapped about Para diiringthe dry season 
from Jone to December. On the Upper Bio Negro and Lower Cassi- 
qniare, the plants which yield the seringa are Sipkonia Iwteaj Spr., 
and S. hrevifolia, Spr. They are called long-leaved. and short-leaved 
seringa. Their ayerage height is 100 feet. The seringa of Para is 
Siphonia brctsUiennSy Willd. Sipkonia elastica, Aubl., also yields 
caoutchonc near the Barra. Siphonia Spraceana, Benth., is another 
caoatchonc tree. It grows abont the mouths of the Tapajoz and 
Madeira. On the Uaupés there are other caoutchonc trees, probably 
belonging to Sapotacess (Micrandra of Bentham). The Bio Uaupés 
joins the Bio Negro a little north of S&o Gabriel, and its course is 
nearly coincident with the actual equator. Many species of ficus and 
artocarpus also yield caoutchonc in South America. The families of 
figs and artocarps abound towards the head-waters of the Bio Negro< 
and Oiinooo. — ^Hooker's Journal ofBotany, July, 1855. 

SABSAPARILLA. 

Thb following is an eztract from a letter from Mr, Spruoe, dated 
Bio Negro, February 5, 1855, and appears in Hooker*s Journal of 
Botany, August, 1855 : — 

* * SarsapiuiUa is growing scarce and difficnlt to obtain on these rivers, 
and is sow found only at ti^e head-waters of some of the tributaries of 
tìie Bio Negro, Orinoco, and Cassiquiare. Lower down the same 
streams it seems to bare been ali uprooted. Those who go to gather it 
must spend four or six months in the forest, and endure ali sorts of 
privations. I bave never in the whole course of my wanderings come- 
across one of the species of smilaz which afifords sarsaparilla of com- 
merce, though I bave gathered numerous species of that genus. But, 
in 1852, I saw plants of a smilaz near Sfto Gfabriel (and I sent spe- 
cimens of the leaves and fìruit to Eew), which had been brought from 
the Canabris, and from which I saw the roots eztracted and dried for 
sale. 

** Those who go to collect sarsaparilla teli me they are guided by 
three characters : — > 

1. Maav sterna from a root. 

2. JMckles of Btem dosely set. 

3. Leaves thiu (net cprlaceoas). 

*' I am assured that the species of smilaz possessing these characters 
united bave also numerous long roots, radiating horizontally from 
the crown ; while the single-stemmed species bave only a solitary tap- 
root. 

'^ I am aware that the Jamaica sarsaparilla is said to command a. 
better prìce in the market than that of Para, but I thought it had 
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been planted in that island. Of the sanaparìllA ooUected in the npper 
tributaries of the Orìnooo, of the Bio Negro, the greater portìon goes to 
the Farà market» where it fetchei a better piìce than at Angostora. 
I am not aware that ìt enters into the commerce of any other pori in 
Venezuela exoept Angostora ; and it ìa carionB if the same sarsapanUa 
coming to England by way of Jamaica sella for doublé the pxìoe that it 
fiBtches when eent by way of Parti." 

DEOAISlTBi.. 

Dr. T. Thoxsoh haa read to the Linnean Society a paper by Dr. J« 
D. Hooker and himself on '' Decaisnea,'* a remarkable genns of Lardi^ 
zaòaUai, This interesting plant, which was orìginally discovered in 
Shetan, by the late Mr. William Qxìffith, and snbseqnently met with 
liy Dr. Hooker in Sikkim, is briefly referred to by Griffith, in hi8 
Jtinerary Note», under the name of Slaehia intignis, That name^ 
howeyer, having, before the pnblication of these Itinerary NoU^ 
been applied by Griffith himself to a genus of paims, Drs. Hooker and 
Thomson propose to designate the genus Decaimea^ after M. J. De- 
-caisne, the author of an admiiable treatise on the '^ Lardisabaleee," the 
amali but singular naturai order to which it belongs. The plamta of 
this order are Yeiy generally characteriaed by the distribution of the 
oYules over the whole snrfaoe of the ovaries, as well as by their more or 
less digitate leaves. The genus Decaitnea, however, differs &om its 
allies in haying simply pinnated leaves, and in the disposition of its 
ovules ; these are arranged in a doublé series, along elevated linee, on 
■each side of the ventral suture of the ovarìes, which are exteróaUy 
very similar to those of HolhoéUia, The ripe frnit is a largo and 
agreeably flavoured pulpy follicle, dehisdng along the ventral suture^ 
and disclosing to view the shining dark brown or blackish seeds. It is 
an erect shrub, with largo leaves, and bearìng elongated terminal 
raoemes of greenish whìte flowers, slightly tinged wìth puiple, doaely 
resembling tìiose of other Lovrdizabalea. It inhabits the eastem Hima- 
laya, at an elevation of siz to ten thousand feet. 

OH BBKOH-OIL. 

Ahokgst the various kinds of Oil used in Northern Qermany, espe* 
ciaUy the kingdom of Hanover, for culinary purpoees or as matenals 
of combustion, that extracted irom the nuts of the Beech {Fagut 
sylvatica, Linn.) is, on account of its numerous good qualities, deserr* 
ìng of notice. Beech -oil does not play a prominent part in commerce, 
nor is it likely to do so, owing to the fact that it cannot he procnred in 
largo quantities ; the country-people who coUect the nuts, or cause 
them to be collected, use the greater part of the oil extracted from them 
in their own household, and only dispose of the remainiog fraction. 
This is the reason why it is impossible to givo even a rough estimate of 
the quantity annually produced. About Hanover the nuts are gath^^d 
towaìds the end of October, or the b^pnning of November. This is 
done either by picking up by band those which bave fallen to the 
ground, or by spreading out l^rge sbeets under the trees and beating the 
branches wiUi poles, so as to canse the nuts to separate from them. 
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The latter process appeara, at first sight, the least expenaive ; but t» 
the good nuts have io be separated from the bad (abortÌYe) ones, ìt ia 
fbimd o& doser ezamìnatioii to be just the contraiT'. In 1854, about 
251bs* of nnts sold in Hanover for eighteenpence ; 251bs. yield about 
5ìì>a, of oil, llb. selling for about seyenpence. The oil is of a pale 
yellow eolour, and has an extremelj agreeable taste. It is olten 
adulterated with walnut-oil ; the latter is even sold as beech-oil, and 
that may account for the difference of opinion entertainedrespecting the 
quality of the beeoh-oil. l^he townspeople use it chiefly as salad oli, 
but the peasantiy employ it generally as a substitute for buttar, &c., 
and only when there has been a good harrest of nuts, iov buming in 
their hòaps* The husks are, after the oil has been expressed, made 
ìnto cakes about nine inches square and one and a half ineh thick ; 
ihese are used for fdel, and not gi^en, as some people imagine, as 
jbod to oattle. — Wilhdm E, O. Seemaai, in Hoohej'9 Jiywimoil of 
Botimy^ June 1855. -_«___^ 

GHimeSB YXaBIABLS& 

Kb. Hmn>BB8oir, the well-known agrìculturist, has published a 
woric upon the Chìnese potato, Discorea ìwtatcu. The pkuit» he says^ 
is not Uable to disease, and yields twenty-four tons to the acre. It 
appears, too, that a highly nutrìtious pea from China has been trled in 
Fnmce, and with mairked sueoess ; and the Chinese sugar-cane is found 
to grow well in Belgium, and produce, as is estimated, 100 gallons of 
dàbr to the acre, and a large amount of fibre fit for the mantSifiCture of 
paper. The Geographical Society of Paris has given one of its medals 
to Monsieur Montigny, consul at Shanghae, as a reward for bis haying 
«lent oyer the potato abóre mentioned, with some other useful plants, and 
the oak silkworm. ■ 

PLANTS POB PAPEB UANÌJPACTUBB. 

The followìng memoir ''On Papyrus Bonapartea and other plants, 
vhich can fumish Fibre for Paper Pulp," has been read to the British 
Àssodation by the Oheralier de Claussen, who commences by ex- 
plaining what the paper manufacturers want. 

They reqtiire (says the author) a cheap material, with a strong fibre, 
«asily bleached, and of which an unlimited supply may be obtained. I 
wìU now enumerate a few of the different substances which I bave ex- 
amined for the purpose of discorering a proper substitute for rags, 
Bags contaoning about 50 per cent, of yegetable fibre, mixed with wool 
or silk, are regarded by the paper-msìers as useless to them, and 
jseyeralthousand tons are yearly bumed in the manufcicture of prussiate 
of potash. By a simple process, which consists in boiling these rags in 
caustic alkali, the animai fibre is dissolyed, and the yegetable fibre is 
ayaìlable for the manufiicture of white paper pulp. Snrat, or jute, the 
ìnner bark of corchorus indicus, produces a paper pulp of inferior 
quality, bleached with difficulty. Agaye, phormium tenax, and 
banana or plantain fibre (Manilla hemp), are not only expensiye, but it 
is nearly impossible to bleach them. The banana leayes contain 40 per 
cent, of fibre. Flax would be stdtable to replace rags in paper manu- 
faeture, but the high prìce and scarcity of it, caused partly by the War« 
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lÀd partly by the i^judicious way in wliich it is cultivated, prweOii»' 
that. Siz tona of flax Straw are reqnired to produce une ton of flax 
fibre, and, by the preeent mode of treatment, ali the vroody parta, or 
ahoTes, are lost. By my procesa, the bulk of the flax straw is leasened 
by partial deaning before letting, whereby about 50 to 60 per cent, of 
shoyes (valuable cattle food (are saved, and the oost of the fibre ledncéd. 

By the foregoing it will be seen that the fax plant only prò- 
duces from 12 to 15 per cent, of paper pnlp. Ali that I bave said 
about flax is applicable to hemp, which {nroduces 25 per cent, of 
paper pulp. Nettles produce 25 per cent, of a rery beautifal and easily 
bleached fibre. Falm-leaTes contain 30 to 40 per cent, fibre, but ara 
not easily bleached. The bromeliace» contain from 25 to 40 per cent, 
fibre. Bonapartea juncoides contains 35 per cent, of the most beau- 
tiful Yegetable fibre known. It could not alone be used for paper pulp ; 
but for ali kinds of manufactures in which flax, cotton, silk, or wool 
are employed. It appears that this plaut exists in yast quantitìes in. 
Australia ; and it is most desirable that some of our large manufactnrers 
would import a quantity of it. The plantwants no other proyisionarypre- 
paration than cutting, drying, and oompressing like bay : the bleachiog 
and finishing of it may be done bere. Fems gìve 20 to 25 per cent, 
fibre ; not easily bleached. Equisetum from. 15 to 20 per cent, iufe- 
rior fibre, easily bleached. The inner bark of the limetree (tilea) givea 
a fibre easily bleached, but not yery strong. Althea and many mal- 
race» produce from 15 to 20 per cent, paper pulp. Stalks of beana, 
peas, hops, bnck-wheat, potatoes, heather, broom, and many other 
pianta, contain from 10 to 20 per cent, of fibre, but their extraetion 
and bleaching present dilEiculties which will probably preyent their use. 
The straws of the cereals cannot be conyerted into white paper pulp 
after they hayeripened the grain ; the joints or knota in the stalks aie 
then so hardened that tbey will resìst adi bleaching agente. To produce 
paper pulp from them they must be cut green before the grain appears, 
and this would probably not be adyantageous. Many grasses contain 
from 30 to 50 per cent, of fibre, not yery strong, but easily bleached. 
Of indigenous grasses, the ryegrass contains 35 per cent, of paper pulp, 
the thalasis 50 per cent., arranatherium 30 per cent., and dactylis 30 
per cent., carex 30 per cent. Seyeral reeds and canes contain from 30 
to 50 per cent, of fibres easily bleached. The top of the sugar>cane 
giyes 40 per cent, of white paper pulp. 

The wood of the conifere giyes a fibre suitable for paper pulp, as 
I discoyered when making flax*cotton in my model establishment 
at Stepney. I remarked that the pine-wood yats in which I 
bleached were rapidly decomposed on the surface into a kind of paper 
pulp. I collected some of it, and showed it in the Great Exhibition ;. 
but as at that time there was no want of paper material, no attentioa. 
was paid to it. The leayes and top branches of Scotch fir produce 25- 
per cent, of paper pulp ; and sawdust, the shayings of wood from Scotch 
fir, giye 50 per cent, piilp. The cost of reducing to pulp and bleaching 
pine-wood will be about three times that of bleaching rags. 

As none of these substances or plants would entirely satiafy on ali 
points the wanta of the paper-makers, I continued my researches, and 


Art ÌMt rememliered the pap^rniB (the i^ant of wliìdi the aneientB miade 
.thdr paper), wbieh I ezanùned and found to contain abont 40 per oe&t. 
of ftrong fibre, exoellent for paper, and rery eaeòly bleached. The <mlj 
iwint which was net eirtirely satiafiustory vas relative to the abondaut 
•ràpply of it, as this piaat is oalj fonnd in- Egypt. I divected, therefcxre^ 
my attentioQ to pianta growing in this country, and I found, to my great 
ttksfaction, that the common mshes (jnnoiis efosiiB, and otiiers,) con- 
tala 40 per cent, of fibre qtiìte eqnal, ìf not snperìor, to the pi^yms 
fibre, and a pezfect anbetitute for rags in the mannfiMstore of paper, and 
that one ton of mshes contaìns more fibre than two tona of flax Straw. 


ALOE'WOOl), OB AL0B8 07 (MBÌPTUItE. 

Thib fragrant wood appeara to be prodaced by Aqmlaria AffoUoekum, 
S%« tree is called in Hindi and Bengali, Aggnr, Agar, or Uggor; it is 
alao denominated Uùd, and the Arabie name is Aghalt^i. Sanaerit 
mntera give three yarieties of Aloe-wood — 1. Agnm, the common sort ; 
2. Céà&gurvLf or black aloes, being of a darker colour than the common 
kiad ; 8. Mangalyà, or Maugalyagora, havìng the fragrance of the 
MaUica or Jasminnm Sambae. The name AgaBochnm appears not to 
be derìred from the Arabie, nor from the Hebrew Ahalim and Ahaloth ; 
bnt from the Indian name Agam, or vìth the Sanserit pleonastìc termi- 
nation ca, Aganxca. It may be stated that the Fortngnese Pao de 
Aquila, as noticed by Kumphius, is an undoubted oorruption of tìie 
Arabie Aghàluji and the Latin Agallochum ; and it is by a ludicrous 
mistake that from this coiruption has grown the name Lignum Aqnilssy 
whence the genns of the plant now rec^ves a botaaic appellation, and 
•which many aathors bave vainly attempted to diatingaiflh from the 
lignum- Aloes and Calambac. The generie and speeifio names of this 
plàffit are thus both dnwn from the same originai term. — CoMfroobe, 
wi LrnnecmTramsaeHonSf xxi 

ORIOIV OF THB OULTIVATEP WHXAT. 

MircH interest has been excited of late by the statementsof M. Fabro 
aad M. Dunal, who affina that the Ooltivated Whe&t (Trkicum, 
MiUvum) ìe a yariety of a grass called ^giUps evata^ found in the 
Bouth of Burope. This grass, under cultÌTation, is said to assume the 
form called jEgUopt trUùmdeSf and finally to become wheat. M. Fabro 
says that the complete change was produced in twelye years by Constant 
cultiyation. If this yiew is correet, then botanists are wrong in Bup« 
posing wheat to be a TrUicuim, and it must be regarded merdy as a 
sport of JSgilop$t kept up entirely by the art of the agriculturìst. We 
do not see common wheat in a wild state, but we meet wìth the gnu» 
whence it is deiìyed. Wheat would seem to be a yaiiety rendered per- 
manent by cnltivation. These opinions of Fabro haye been supported 
by strong eyidence. Of late, howeyer, M. GK)dron has publi^ed a 
paper in the AnncUes dei Sdeneea NattMreUes, in which he maintains that 
utìgUops triHeoideé is not a mere qtort of .£gUopè ovttia, but that it is 
a hybiid between the cultivated wheat and the latter plaot. This 
statement seems, at ali events, to confirm the idea that wheat and the 
.£gilop are nearly allied pianta, for hybrids are not easily produced 
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ezoept between plants wMcli resemble each other dosely. This wonld 
be the first known ìnstance of a hybrid among grasses. There can be 
no doubt ihat the wheat and .Sgilops ovata are oongenera, and that 
they exMbit evident marks of resemblance in the form of lìieir cary- 
opsÌB. Tbere appears, therefore, to be mach planaibìlity in the state- 
ment of Fabre, and the hybridìzation spoken of by M. GK)dron may be 
merely Buch as wonld oocor between varieties of the spedes. The 
matter la thezefore by no means settled, and forther experìments are 
required. — Edi/nbn/rgh New Philosophical Jowmal, No. 2. 


WELLINOTONIA OIOAKTBA. 

Db. Tobbxt has recently had an opportonity of connting the circles 
in a complete radios of the tnink of the fiunons Wellingtonìa, now ez- 
hibited at New York, and he findfi that they are 1120 in nomber. 
From the data fomiflhed by Dr. Torrey, we leam that^ on the radins 
examined, the 


Inches. 
First 100 cirdes oocupy a\ ,9, 

breadthof / *^* 

Becond do 14 

Thirddo . IH 

Fourth do 13 

Fifthdo 16^ 

Bizihdo 8S 


Inches. 

Seventh 100 drcles occupyt ^a 
a breadthof . , . / '* 

Eightii do 11 

Ninth do 10 

Teuth do 11 

EleTenth do 11| 

The remaining 20 layers . « 1 


There are 1120 cìrclea in a semi-diameter of 135 inches, or 11 feet 3 
inches. The facts show that the tree lacks aboat three oenturies of 
being half as old as it was said to be. Its enormous sise is owing rather 
to its continued rapid growth. Gray thinks that there is no adequate 
spedfic difference between Wellingtonia and Sesquoia, and that the 
tree mnst henceforth be called Sesquoia gìgantea. — SUUman^t Americem 
JouTTiol^ Voi. 18. 

TBXJFFLBS. 

The art of producing Troffles, which has long been sought for, bui 
always without success, has (says the Union) been discovered. M. 
Rousseau, a wealthy inhabitant of Oarpentras, instead of attemptingto 
cultiyate the plant itself, thought he might produce it by cultivating 
the tree, a certaìn description of oak, around which it is chiefly found. 
He, therefore, about eight years ago, planted a number of acoms from 
that species of oak, and they sprung up and are flourishiog. He re- 
cently commenoed his propagating trnffles beneath the young oaks, and 
has obtained a large quantity of excellent quality. 

An ìnteresting paper on Truffles and TnUfle-hunting has lately 
appeared in Dickens*s Household Wordt, 


POISON or THE MONEfiHOOD. 

About two years ago, a gentleman was accidentally poisoned'in Bristol, 
by eating scrapiogs of the roots of the WolTs Bane, or Monkshood (Acor 
nittcm napelltis)^ in mistake for horseradish^ From a recent Number 
pf the Ohemùtf it appears that Mr. Thomton Herapath has subjected 
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sereral specimens of these roots, oollected at different perioda of the 
year, to a chemìcal analysis, and has thus asoertaÌDed tbat the highest 
proportion of poisonous alkaloid (aconitine) they contain amounts to 
about a grain and a half in a thoosand grains, or more exactly, 10*12 
grg. per Ib. From these resulta, and the evidence given at the inquest, 
Mr. Herapath has tsatisfied himself that the gentleman in questìon 
most bave been poìsoned by a qnantity of aconitine, certainly not ex- 
ceeding five one-hundreths of a grain in weight. Consequently, the 
poison of the monkshood is the most deadly poison known, not even 
excepting prussic add. Aconite roots, Mr. Herapath says, may be 
readily distingnished from those of horseradiah, by the scrapings of the 
former rapidly assuming a pinkish brown colonr on exposure to the air. 

FOBXATIOK OF ASOIDIA. 

Br. Balfoub, in obserrations read by him to the Botanical Society 
of Edinburgh, states that he was induced to make some remarks on the 
Formation of Ascidia in consequence of seeing lately a statement to the 
efifect that ali pitchers were formed by a hoUowing out process. He was 
disposed to think that true Aiddia^ such as those of Nepenthea, Sarra- 
oenia, Oephalotus, and Heliamphora, were formed by folded leaves in 
the aame way aa carpela are aupposed to be produced. The anomalona 
aacidiform productiona on the leaves of cabbage, lettuce, &;c., might be 
traced to a aimilar process, and in some inatances the pitcher-like body 
appeared to be a aecond leaf folded in an oppoaite manner from that 
from which it apning. Occasionally two or more leavea formed aacidia. 
What has been called the *'*' hollowing out proceaa" ia applicableto 8u<^ 
caaea as Eachacholtzia, MyrtacesB, Boae, Hovenia, &;e. Thia hollowing 
out process caused a deyelopment of the circumference of the receptacle, 
peduncle, or other part, while the centrai portion waa undeveloped, and 
thua there arose a cup-Uke body with a hollow centro. In auch inatancea 
there aeemed to be a union, in the early atate, of the drcumferential 
cellular papillse arìaing from the peduncle or receptacle, or other part ; 
these became elongated, ao aa to form a gamophylloua rim of greater or 
lesa depth, encloalng a hollow apace in whicii certain organa were 
4eyeloped. The pitcher-like peduncle or receptacle waa ofben con- 
uected with the CfJyx, and waalined by cellular matter in the form of a 
diac. 

BARE BBITISH FSBK. 

Mb. Wabd, F.L.S., haa exhibited to the Linnean Society two aeta 
of apecimena of a rare Brìtìah Fem {Aspleniu'm hmeeólatum, Huda.), 
from Jersey, with the view of exemplifying the effect of light upon thia 
trìbe of pianta. Both aeta of specimena were found growing upon dia- 
integrated aandatone, and xmder preciaely aimilar circumatancea, witii 
the aingle exception that one aet had been grown upon a aunny bank, 
the other under denae ahade ; the former being amali and stunted, while 
the latter had become so much larger and more luxuriant that they 
might almost bave been taken for different speciea. Dr. J. D. Hooker 
and Dr. Bobert Wight made acme obaerrations upon the effecta of 
different degreea of light and ahade, together with the correaponding 
ehangea in tiie diyneaa or moisture of the atmosphere, in modifying the 
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chaiacters of plaiìts, &nd suggested that many Bo-cftlled specìes wonld 
erentoally proTe to be mere Toiiekies, or foims, leBollixig from soch eamies, 

THE TIKB DISIASI. 

Ms. J. J. FoKKBSTBK luM oommuiicated to the B/ajal Sodety ft 
paper ''On the Yine Diflease in the poTt-irine dìstrìcts of the AUo- 
Bouro, in Aprii, 1854,*' with proposed remedìee for ite eradìcation. 

Taldng ìnto consideration ali the eircomstanoes narrated in thìa 
paper, lù, Forrester condudes that the oidiwn is the cause and not th« 
^ect of the disease ; that the indemenoy cf the seaeon in 1858, by 
checking the drculation of the sap in the Tines, prodnced a predisposi- 
tion for disease ; that if the Mium oontinnes to appear on the branehea 
of the Tines, it is only too probable that it may in a yery few yeais be 
destroyed ; that the glolnUea are a sìgn of health and not of disease, and 
haye no oonnenon whatever with the fongos called ùidiwm; and 
ihat if the germ of the oìdwffif probably stili Inrking on the old 
branches, can be destroyed in the open air as effectoally as it appears 
to haye been destroyed under glass, then ali the yines in the parto 
wine districts of the Alto-Donro may be sayed. 

The remedies proposed for the eradìcation of the yine-malady are :— * 

Ist. Take the annnal production of wines in the port-wine dis- 
tricts of the Alto-Bonro at 80,000 pìpes instead of 90,000, and the 
nnmber of yines to be treated as dis^ised at 80,000,000. 

2nd. The yalue of freehold land in that districa for the growth of 
1000 yines, or one pipe of wine, may be estimated at 502., yidding aa 
interest or rental of 3Z. per annnm. 

3rd. The total freehold yalue of the yineyards in thoae districts may 
be estimated at 4,000,0002. sterling, giying an annual revenue of 
240,0002. 

4th. In the eyent of the disease not being checked in its progress, 
and the grapes being destroyed thisyear in the Alto-Dooro, a miniiMan 
loss of 240,0002. will be sustaìned, and should the yines perish, the 
loss may be 4,000,t)002. 

5th. P<»rtugal is said to produce annually 1,000,000 pipes of wine 
of ali sorts and qualities ; but estimate the total production at 
800,000 pipes, and the total number <^ yines in the country at 
800,000,000. 

If Flowr of Sidphur he wnèàf iheleayes, branches, and shoots are first 
moistened as equally as jxìssiUe with a syringe ; then the whole la 
dusted with sulphur, which adheres to the moistoied snrfaoe. 

This opeiation would haye to be repeated thrìce, and would consume 
two ounces of sulphur for eyeiy yine, in each of the operations, makmg 
a total of 480,000,000 ounces, or about 13,392 tons far the treatment 
of the 800,000,000 yines in the Alto-Boaro, and 133,920 tons for the 
yines of the whole countiy. 

Sulphur would not oost less than 102. per ton, deliyered in the centre 
of the Alto-Bouro districts, or in any other part of the interior of Por- 
tugal. The ezpense of siilphur required for Htò Bouro would be 
133,9202., and for the whole conntiy 1,339,2002. 

One man could moisten one yine in one minute, and another man 
could dust it with sulphur in the same timo, so that. two men could 
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perfonn the complete oporation on abont 700 vines dailj, at a ooet of 
1«. Zd, each man for labour, making a totol of 14,2852. in the Alto* 
Donro, and 142,8502. for ali Fortngal. 

Suppose that there aie 4000 yineyaids in the Alto-Donro, planted 
each wìth 20,000 yines. The first ooet of syringes and famigators 
■worùà amonnt to not lese than 102. for eadi YÌneyard, or a total <^ 
40,0002. for the Alto-Donro. 

One qmurt of water wonld be reqnired for oTeiy vine in each operation, 
making a total of abont 90,000 pipes, tiie cartage of which, and the 
labonr of distribnting it orer the mountain yineywlB, in tnbs, on men's 
heads, wovìà cost a minimum of lOs, per pipe, or a total of 45,0002. 
for the Àlto-Douro, and 450,0002. for the whole country. The fol» 
lowing is the reoapitulation : — 

In the Donro. In the whole 

country. 

For snlphor, Bay £185,000 £1,360,000 

Por laboor, at £16,000 for each of the tbree ope- 1 ^ <ww> ^-^ ^w^v 

rations 3 «>,iwv 9dv,uuu 

For water, at £45,000 for eadi of the three ope-5 ^«e nnn i qka /wv> 

rations, or as mach a« the solphor . . . .S ^^»^*^ 1,360,000 

Forinstromente 40,000 400,000 

£365,000 £3,550,000 

This is independent of any eharge for faetors or superìntendents, or for 
the extra expense in treating vines and yineyards vhich are so much 
further apart than are those in the Alto-Douro, 

Thìa expense to be incurred in the endeavow to sare one year^s cropf 
would be equal to a eharge of 42. lOs. per pipe, or to a year and a 
half*8 rental of the Tineyards, or to more than the whole reyenue of 
Portugal for an entire year. 

C'UIMBBB XETHOD OF SOBHTIKa TKAS. 

The foUowing very interesting letter upon this sabject has appeared 
in the Athencsuniy No. 1447 : — 

<< I bave been making inquìrìes for some time past about the curious 
prooess of scenting teas for the foreign markets ; but the answers I re- 
•oeiyed to my questions were so unsatisfactory, that I gare up aU hopes 
of understandìng the business until I had an opportunity of seeing and 
judging for myself. During a late yisit to Canton I was informed the 
process might be seen in fuU opeiation in a tea factory on the Island of 
Honan. Messrs. Walkinshaw and Thombum, two gentlemen well ao- 
quainted with the yarìous kinds of teas sent annuàlly to Europe and 
America, consented to accompany me to this factory, and we took with 
US the Chinese merohant to whom the place belonged. I was thus 
placed in a most favourable position for obtaining a correct knowledge 
of this curious subject. When we entered the tea factory, a strange 
scene was presented to our yiew. The place was crowded with women 
and children, ali busily engaged in picking the stalks and yellow or 
brown leaves out of the black tea. For this labour each was paid at 
the rate of six cash a catty, and eaxned on an ayerage about sixty cash 
a day — a sum equal to about threepence of our money. The scene 
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altogeiher was Bot nnlike tbat in the great GoYernmeiit Oigar Mann- 
fiictory at Marnila. Men were employed givìng out the tea in ita 
rough state, and in receivìng it again when picked. With each poition 
of tea a wooden ticket was also given, which ticket had to be retnrned 
along with the tea. In the northem tea oonntrìes the leaves are care- 
fully weighed when they are given ont and when they are bronght back, 
in order to check peculation, which is not nn£requent. I did net ob- 
serve this precantion taken at Ganton. Besides the mèn who were thna 
employed, there were many others bnsily at work, passing the tea 
through varions sized sieves, in order to get ont the caper, and to sepa- 
rate the yarìons kinds. This was also partly done by a winnowìng^ 
machine, similar in constrnction to that nsed by our farmers in Eng« 
land. Having taken a passing glanoe at ali these objects on entering 
the building, I next directed m^ attention to the scenting prooess, 
which had been the main object of my yisit, and which I shall now 
endeayour to describe. 

*' In a corner of the building there lay a large heap of orange-fiowers, 
which fiUed the air with the most delidous perfume. A man was en- 
gaged in sifting them, to get ont the stamens and other smaller por- 
tions of the flower. This process was neeessary, in order that the 
flowers might be readily sifted ont of the tea after the scenting had 
been accomplished. The orange-flowers being fully expanded, the 
large petals were easily separated from the stamens and smaller ones. 
In 100 parts, 70 per cent, were used and 30 thrown away. When the 
orange is used, its flowers must be fully expanded, in order to bring ont 
the scent ; but flowers of jasmine may be used in the bud, as they will 
éxpand and emit their fragrance during the time they are mixed with 
the tea. When the flowers had been sifted over in the manner de- 
scribed, they were ready for use. In the jneantime, the tea to be scented 
had been carefully manipulated, and appeared perfectly dried and 
finìshed. At this stage of the process it is worthy of observing, that 
while the tea was perfectly dry tìie orange flowers were juM as they had 
heen gathered from the treea. Large quantities of the tea were now 
mixed up with the flowers, in the proportion of 40 Ib. of flowers to 
100 Ib. of tea. This dry tea and the undried flowers were allowed to 
lie mixed together for the space of twenty-four hours. At the end of 
this time the flowers were sifted out of the tea, and by the repeated 
sifting and winnowing prooesses which the tea had afterwards to un- 
dergo, they were nearly ali got rid of. Sometimes a few stray ones are 
left in the tea, and may be detected even after it arrives in England. 
A small portion of tea adheres to the moìst flowers when they are 
sifted out, and this is generally given away to the poor, who pick it out 
with the hand. 

** The flowers, at this part of the process, had impregnated the tea 
leaves with a large portion of their peculiar odours, but they had also 
lefb behind them a certain portion of moisture, which it was necessaiy 
to expel. This was done by placing the tea once more over slow char- 
eoal fires, in baskets and sieves prepared for the purpoae of drying. 
The scent communicated by the flowers is very slight for some time,, 
but like the fragrance peculiar to the tea«leaf itself, comes out after bdng 
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pAoked for a week or two. Sometimes this scentìng prooess is repeated 
when the odour is noi oonaidered Boffidently strong ; wad the head man 
ili the faetoiy informed me he Bometimee soented twioe with orange- 
flowers, and once with the ' Mo-le* {Jamwnwii^ SamlMc). 

*' The flowers of yarious pianta are nsed in soenting by the Ohinese, 
some of which are considered better than othera, and some can he had 
at seasons when others are not procnrable. I considered it of some im- 
portanoe to the elncidation of this snbject to find oat not only the 
Chinese names of these yarious phints, bat also by examining the 
plants themselyesy to be able to giye each the name by which it is 
known to sdentìfic men in ali parts of the world. The foUowing list 
was prepared with great care, and may be fully relied upon. The 
nnmbers prefixed express the relatiye yalue of each kind in the eyes of 
the Chinese, and the asterisks point. ont those which are mosUy nsed 
for Bcenting teas for the foreign markets : — 

1. Bose, Boented (Tnnff-moi^qui-hwa). 

1 or 2. Flom, doublé (Moi bwak 
2*. Jaamimim Sambac (Mo-le nwa^. 

2 or 3*. Jaaminum paniculatnm (Siett-hing'hwa). 
4*. Aglaia odoratafLan-hwa, or zu-cba-lui). 

5. Olea firagrans (^wei bwa). 

6*. Orango (Ghane hwa). 

7*. (Cardenia floricui (Pak-sema hwa). 

It has been f requently stated that the Chloranthus is largely nsed. 
This appears to be a mistake, origìnating, no doubt, in the similarity 
of its Chinese name to that of A gloria odorata. The Chloranthns is 
called ' Chu-lan ;* the Aglaia * Lan,' or ' Yn-chu^lan/ 

** The different flowers which I haye jnst named are not ali nsed in 
the same proportions. Thns, of Grange flowers there are 401b. to 
100 Ib. of tea ; of Aglaia there are 100 Ib. to 100 Ib. ; and 
otjasminvm Sambac there are 50 Ib. to 100 Ib. The flowers of the 
Sien-hing (Jamiiin^n^ pfmicvlatwn) are generally mìxed with those of 
tiie Mo-le {JoMninum Sambac) in the proportionof lOlb. of the former 
to 30 Ib. of the latter, and the 40 Ib. thus prodnced are snfficient for 
100 Ib of tea. The * Qui-hwa' {Olea fragrans) is nsed chiefly in the 
northem dìstricts as a soent for a rare and ezpensiye kind of Hyson 
Pekoe, — a tea which forms a most delicions and refreshingbeyeragewhen 
taken à la Chinoitey withont sagar and milk. The qnantity of flowers nsed 
seemed to me to be yeiy large ; and I made partienlar inqniries as to 
whether the teas that are scented were mized np with large qoantities 
of nnscented kinds. The Chinese unhesitatingly affirmed that sach 
was not the case, bnt notwithstanding theirassertions, I confess I haye 
some doubt on this point. 

« The length of time which teas thns soented retain the scent is most 
xemarkable. It yarìes, howeyer, with the different sorts. Thns, the 
Oka fragrans tea will only keep well for one year ; at the end of two 
years it has either beoome scentless, or has a peouliar oily odonr, which 
ÌB disagreeable. Teas scented with orange-blossoms and with those of 
the Mo-le will keep well for two or three years, and the Sien-hing kinda 
for three or fonr years. The Aglaia retains the soent longer than any» 
and is said to preservo well for fiye or six years. The tea soented with. 
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tlie Sìen-liing ìs nùd io be most estMunèd liy foreigB«nBy àltkoagh it ìa 
pai doim aa seoond or thìrd nte b j the GhineM. 

*' Soenled tea» for tkeforeign mtakelB «re nearlj ali made in Gaaton, 
and are known to merehants ìfj the names of ^ Scented Oiange P^oe^* 
and ' Scented Caper.' They are grown in and near a place oalled 
Tai-shan, in the Canton Province. Mr. Walkinshav informa me that 
other deaeiìptioiis of tea, both blaek and green, haye been scented for 
the BngiiBh market, bnt bave been fimnd unsiiitable. Tme ' capet^ ìs 
to blaek tea what the kìnde called ' imperiai* and ' gnnpowder' are io 
gzeen : it assomes a ronnd, ahot-looking form, dnring the proceflB^ of 
maaipnlation, and it is easìly sepazated from the other leaTee bj siftìng 
or by the winnowing-machine. It is a common etror to soppoee thai 
' imperiai' or * gnnpowder' amongat green teaa^ or ' caper* amongat 
blaek onea, is prepared by rdUing eaeh leaf sing^ bgr the band. Snch 
a method of manipnlation wonld make then mnijimere expenaÌTe thani 
they are. One gatìiering of tea ia aaìd to yield 70 per cent, of orange 
pekoe, 25 of souchong, and 5 of caper. The qnantìtj of trae caper 
wonld therefore appear to be very amali ; bnt there are many ways of 
increasing the qnantity by pecoliar modes gì maBipulation. 

'* In a largo fÌEMstory, such aa thia at Canton, there is, of coarse, a 
consideiable qnantity of dust and refoae tea remaìning after the orange 
pekoe, caper, and soachong bave been sifted out of it. This is sold in 
the conntiy to the naiÌTea at a lew price^ and no donbt is oftèn made 
np wìth paste and other ingredienta into thoee Ite tette whieh new- 
a-daya find a maiket in Bngland. Kothing ia loat or thrown away ia 
China. The stalks and yeUow leaTea which. hat^e been picked ont hf 
wemen and ehildren are aold in the country ; whOe the flowers which 
bare done their dnty in the seeoting proceaa are given to the -gtxx, wào 
pìék ont the few remaìning tea-leaTea which had been lefk by the aiere 
or winnowing machine. Some flowera, aiich aa thoae of the aglau, for 
example, after bang aifted ont from Àe tea, are dried and nsiéd in the 
manniaetnre of the firagrant * joas atick,' so mnch nsed in the religions 
ceiemoniea of the conntry. 

*' It appears £rom theee inrestigationB that numy kinda <À firagrsni 
flowera bc«idea thoae naed by the Chineae wonld anawer the pnrpose 
eqnallyweU; tìMrefere^ in placea like India, where tea iaUkelyio 
be prodnced npon an exteDsive acale, ezperimenta in aoenting might be 
made wìth any kinda d jaaminea, daphnes^ anrantiaceons, or other 
àagraai plaata iadigenoas to the conntry.'* 

ìapovaobous plakts. 
Thb Chevalier de Clanssen has read to the British AsaodatioB a 
paper *' On tbeSmpkyment of Algae and other Pianta in the Mannfikc- 
tore of Soaps.** The author acddentally treated acme common aea- 
-waeds wìth alkalìew, and fonnd they were entLrely dissolTed, and formed 
a aoapy cemponnd which conld be employed in the maiiìifactige of aoap» 
The making of aoap directly &om sea-weeda mnat be more adyantageoi» 
than bnming them for the pnrpoae of making kelp, beeanse the fìicaloid 
amd i^ntinonB matter th^ contain are sared and conyerted into aoap. The 
nae amatvaoeon8plant(sida)for waahing, inete^ of aoap. 
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vm wnHnr thb aboiro cnoiiS. 

Su BswABB Bblohir has read to the British AasodatioB the foUongrixig 
^'BeBMrksontlieTnuìkaf aTreedìscoTeredereet asitgrewwìthìnthe 
AicticCSiele, in rs** 32' N., 92° W., or ìmmediately toihenorihwaidQf 
the Narrow Strùt whicih opens into the Wellington Sound." Having dìs- 
patehed lerend ahooting partiee, said Sir Bdward, in qnest of hares 
and ptarmigaSfOBe ec»nmaDded by the boatswain Tetnxned about nùd- 
night, on the 12th <^ Septemher, 1853, Inìnging a report that they had 
diseoTered the heel of the topgaUant-mast of a ship in an erect pooition, 
n^nt one mile and a half iidand ; and the carpenter's mate, one o£ the 
party, aaaertÌBg that it wbm eertainly a '' worked spar," of abont eàght 
inehea diameter, seemed to eonfinn thìa report. Sneh a oommnnicatioa 
&om sodi authorities» and conaidered of siìfficient ìmportanceto awakm 
me, Btartled me not a little. One point, however, iras noi so elear t4> 
my Imufflnation — it iras too hx inland, and, mereorer, in a hdUow. 
On the morrow I prooeeded, accompanied by the boatsirain, armed 
with picks and erows, to aearch for and bring in this diacorery ; hot it 
was not withont great difficnlty that it was re-diaoorered, snow having 
nearly obliterated the foGt-maxks of the preTÌoiia day. I at once per* 
eetTed that it was not a mast^ nor a worked spar, nor plaoed there by 
hiunan agency. li iras the tmnk of a tree that had probaUy grown 
there and flonrished, hot ait what date who wonld venture to deteoemine I 
At the period when whalea were thrown np and depoaited, as we fonnd 
them, at elevations of 500 to 800 feet abore the present level of the flea^ 
and the land generally oonyiilsed, and also when a mnch higho' tem<^ 
pelature pvevàoled in these regione, thia tzee probably pnt forth it» 
leaTee, and afibrded shade from the ■un. Sudi a ehange of climate just 
tbok ireiild haTe been peculiarly aeoeptable ! I direeted the party 
whìch attended me to prooeed at oaee to dearaway the aoil, then froaen 
mud, and . splintering at erety effi)rt like glaaa. The stnmp waa at 
length eztracted, bnt not withont being compelled eventnally to divide 
the tap root ; and collecting together the portions of soil which were 
immediately in ccntaet, and snrTonndìng the tree, in the hope of dis- 
eoTerìng impreflàons of leares or oones, the whole was carefnlly padced 
in canvaa, ma eventnally readied this country. Near to the q>ot in 
qneatàon, I notìoed fiefveral pecnliar knolla, &om which I was led to 
bifer that otìier tiees lutd grown there; I caneed them to be dng 
into^ bnt they proved to be peat mossee, abont nine incàes in depth^ 
and, on doser examinati<Mi in my eabLa, proved to oontain the bones of 
the lenuning, in snch extraordinary qnantity as to constifente afanost a 
mass of bony manure. 

Throngh the kindnefw of Dr. Hooker, the entire matter having been 
forwarded to Sir W. Hooker, at Eew, I am enaUed to fiimìsh the foL 
lowÌDg interesting remarics: — ''The piece of wood bronght by Sir 
Bdward Belcher from the shore of Wellington Ohannd belongs to a 
species of pine — probably to the Piwtts (AHes) alhaj the most northent 
conifer. This, the '' white spmce,'* advances as far north as the 68th 
parallel, and must be often floated down the great rlTcra of North 
America to the Pelar Ocean. The structure of t^e wood of the speci- 
men bronght henne differs remarkably in its anatomical charactera from 
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that of any other eonìfer wìth whicli I am acqnainted. Each concentric 
ring (or annual growth) oonsìsts of two zones of tisane ; one, the onter, 
that towards the circuxnferenoe is broader, of a pale colonr, and consista 
of ordinary tubes of fibres of wood marked with discs common to ali 
oonifene. These discs are nsnally opposite one another wlien more than 
one row of them ocenr in the direction of the length of the fibre, and, 
what ifl Terj nnnsnal, present radiating linea from the centrai depres- 
aion to the circnmference. Secondly, the inner zone of each annual ring 
of wood is narrower, of a dark colour, and formed of more slender 
woody fibrea, with thicker walls in proportion to their diameter. Theae 
tnbes bave few or no disca upon them, but are covered with spirai strie, 
giving the appearance of each tube being formed of a twisted band. Th» 
aboTo characters preyail in ali parta of the wood, bnt are alightly modi* 
fied in different ringa ; thua the onter zone ia broader in aome thaii in 
othera, the diac-bearing fibrea of the outer zone are aometìmea fùntly 
marked with spirai atri», and the apirally marked fibrea of the inner 
zone aometìmea bear discs. Theae appearanoea snggest the annnal 
lecnrrence of acme apecial cause that shall thus modify the first aad 
last formed fibres of each year's deposìt, so that that firìst formed may 
difier in amonnt aa well as in kind from that last formed, and the 
pecoliar conditions of an arctic climate appear to afford an adequate 
solution. The inner or first formed zone must be regarded as im- 
perfectly developed, being deposited at a season when the fnnctions of 
the plant are very intermittently exercised, and when a few short hours 
of hot sunshine are daily suoceeded by many of extreme cold. Aa the 
aeason ad^ances, the sun's beat and lìght are continuous during the 
greater part of the twenty-fonr hours, and the newly-formed wood 
fibrea are hence more perfectly deyeloped ; they are much larger, pre- 
sent no aigna of atrisB, but are atudded with dìaca of a more highly 
organized atructure than are usuai in the naturai order to whìch this 
tree belonga. 

INTLVEKOS OF UGHT ON THE OBRMIKATIOIT OF PLAVT8. 

Db. BAUBEirr haa giyen to the Britìsh Asaociationan account of some 
ezperimenta on the Germination of Seeds, the object of which was to 
determine whether the opinion, that this process is most fietTOured by 
the Chemical rays of light, be well founded or otherwise. Pire sets of 
experiments were instituted for this puipoae, in each of which from 
forty to aixty aeeda, of aeveral dififerent kinds, were exposed to the 
action of light transmitted through different media. In a aouth aiqieet, 
indeed, light, which had passed through the ammonio-anlphate of 
copper, and even darkneaa itaelf, aeemed more favourable than the 
whole of the apectrum ; but this lawdid not aeem to extend to the case 
of seeds placed in a northem aspect, where the total amount of light 
was less considerale. Nor did there appear to be any decided diffe* 
lence in those caaes where the band of light was differente the quantity 
transmitted being nearly the asme. From these experiments Br. 
Daubeny deduces the conclusion, that light only affects germination in 
so far aa it inducea a degree of drynesa unfavourable to the proceas ; 
and thia he belieTes to be accordant with the expeiience of maltatera. • 


235 

V08SILS IN BESKSHIBE. 

Pbovessor Owek has read to the Geologìcal Society the foUowing 
** Deserìption of a Foesìl Cranium of the Musk-boffalo {Btibcthis moscka' 
tuSf Owen ; £os PalUmif De Eay ; Ovibos Pallcutiif H. Smith and 
BL), from the Oravel at Maidenhead, Berks." This speeimen was 
discovered by the Bev. Mr. Eingsley and Mr. J. Lubbock in a gravel- 
pit dose to the engine-honse at the Maidenhead station last sommer, 
and is the first example of the sabgenns Bubalue yet reoQgnised as fossi! 
in Britain. It consists of the cnùoial part of the skull, wìth the horn- 
eores» nearly perfeet. The Professor, in describing this fossil, first 
offered bis reasons for r^;arding the so-called '* Mnsk-ox" as haTÌng 
been unnecessarily separated from the Bnffidoes, and then gave an ac- 
count of the few fossil sknlls of the Musk-bnfEalo yet known, yìz., those 
igored by Pallas, Ozeretskowsky, and Cuvier. A comparison was then 
made of the fossil remains with recent crania ; and, ahhoagh the sknlls 
somewhat differ in a few points, especially in the relatire onrvatnres of 
ihe hom-cores, yet the anthor was led to conclude that» as far as the 
materials for comparison at bis oommand wonld serre, the diflferences 
between the fossil and recent mnsk-bnfifaloes are not of specific vaine ; 
that the Bubahis moschatus of the Arctic regions, with its now re- 
stricted range, is the slightly modified descendant of the old companion 
of the Mammoth and the Tichorine Rhinoceros, which with them en- 
joyed a much wider range, both in latitude and longitnde, over landa 
that now form three divisions or continents of the nortìiem hemisphere ; 
and that the circnmstances which bave bronght abont the probably 
graduai extinction of the northem rhinoceros and elephant bare not 
yet effected that of the contemporary spedes of Arctic buffiilo. 

Mr. J. Presfcwick, Sec. G-.S., then read the foUowing '* Note 

on Gbavel near Maidenhead, in which the remains of Musk-bnffitlo 

were fonnd." From Maidenhead to the sea, a distanoe of 50 miles, the 

▼alley of the Thames is occupied with a mass of ochreons gravel, from 

5 to 15 feet thick, and yarying from two or three mUes to eight 

or nine miles in width. This gravel is composed of snbangnlar chalk- 

flints, derived from the chalk of the adjacent district, together wìtb 

flint pebbles deriyedfrom the tertiary strata, and pebbles of qnartz and 

old rocks derived from the conglomerates of the New Red Saudstone. 

Thero aro àlso a few fragments of Oolitic rocks and of tiie Lower Green- 

sand. Land shells and bones of land animals bave been fonnd in this 

gravel at several detached localities, as at Brontford, Kingston, London, 

&c. The date of the deposition of the mammaliferons gravel is, in the 

anthor's opinion, probably posterior to that of the boulder-day of Nor* 

folk and Suffolk, and necessarily posteiìor to the gravel which caps the 

chalk plateau trórersed by the vaUey at Maidenhead. This latter, or 

*' high-lerel," grarel is very similar in its lithological character to that 

in the valley, or the ** low-level" gravel. The ** low-level" gravel at 

Maidenhead resta on ohalk-mbble ; and the skull of the Musk-buffal» 
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was foond, togetiher wìth fragments of oiher bones, low down in the 
gravel, where it begiiui to be mingled with the chalk-robble. 

STBUOTUBB OF THE GLOBE. 

Mr. Hopkiks bas read io the British Association a paper '' On the 
Meridional and Synunetrìcal Stnietiire of the Globe, ita Superfieìal 
ChaDgea, and the Polarìty of ali Terresfarial Operations." Mr. Hopkìns's 
paper was iUnstrated hj mape and diagrams, ìneluding a sectìion, on a 
laige scale, of the Gordilleras, from the plains of the rìyer Meta to the 
ahores of the Facìfio Ocean. Amongst otiier specolatioBS» Mr. Hopkiafi 
saìd that 9000 years ago, the aite on which London now stands waa in the 
torrid zone ; and, aooGsrding to perpetuai changes in progress, the whàle 
of England wonld in time azriTe within the Aivtic oìròle. Mr. Hc^ldna's 
▼ìews were, however, yery warmly oontroTerted by Professor Kansaj 
aod Professor NiehoU. 

nw QEOlOaiOAL XAP. 

M. BuxoHT, the cdebrated geologist, oompleted for the reoent Paris 
Szhibition a G^eological Map of Eiun^. Maps of this nature bave 
prevìoualj appeared, bot of a special and limited character ; and M. 
Domont, taking adTantage of the nmnerons dociunents with whioh he 
bas been readily famished bj the scientific world in general, bas suo- 
eeeded in completing a work destined to be of the ntmost importanoe 
in the classification of the Tarious eompositions which form the soil of 
Europe. M. Dunont haa also plaoed at the disposai of the Aeademy 
■a map^ to be pnbliahed by Goyemment^ showing the snbsoil of Bel- 
ginm. The former exposes with the greatest aoearacy the sniiioe of 
the soil, bnt the preeent work is destined to reveal what lies below the 
more reeent dqaoaits, thns affording most valnable indicaticHis in the 
reeearch of minerale or bnilding materials, as also to agricaltoriste. A 
map of the enyirons of Spa, Thenz, and Pepinster bas also been laid 
down by the same eminent geologist» whose yarious works cannot £uL to 
«ondnce as well to bis own repntation as to the hononr of the nniyer- 
sity of Liege. — BruueU HervM. 


OECLOeT OF THE CBIXBA. 

A CoRBa8POKi>B]fT of the lUustroied London Neiea, after statìng 
that the aboye haa been well descrìbed by M. Da Boia de Montpérenx, by 
M. Hnot, in the work of Démidoff, and in the Qeology of Jlussia anà 
the Ural Mou/iUainSf by Sir Boderìck Murchison and M. de Yemeail, 
proceeds to obeenre that the most andent deposits of the Crimea are 
those belonging to the Jnrassic gronp, forming the monntain-chain 
which presents on the sea-eoast steep cUfis of limestone based on schists, 
and mnch peiforated by eruptiye rocks, green stones, porphyry, &c. 
Xhis chain rons in a direction E.N.E. to W.S.W., its culminating 
point being Tchatir Dagh, or the Tent Mountain, 5135 feet eleyation. 
In Uthological character, the Jura of the Crimea and the Gaucasus 
represents, like that of Bussia, the Terraìn Ozfordien, or Middle OoUta 
of Knglish geologists. It is to this serìes, no doubt, the Umestones 
belong, sdludedto by the Correspondent of liie iPimes as being used in 
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the formatìoii of the new road, by Mr. Boyne, round the base of 
Frenchman'B-hill, which he speaks of as being formed of hard ccor- 
homf erotta limeatone — starata which would be considerably lower in the 
series, and do not occnr at ali in the Orimea or ita immediate neigh- 
boniiiood. 

The '* Neooomien,*' or Lower Gieensand, may be well obeerred in 
the Crimea at the foot of the chaìn towards the north, its horizontal 
bedB reBting nnconformably upon the Jnraasie limestome. Above thÌB, 
the Upper Cretaoeons series oocnr, conButing of ahales, upper green- 
nuid, dialk mari, and white chalk, as in the Gancasns. 

Next in asoending arder is the Nummnlitio formation, now inclnded 
in the Booene, or Older Tertìary Divìsion (so named from its oontaining 
TBst masses of lenticnlar bodìes called nnmmnlites, from their reeem- 
Uance to ooins), and mnch nsed as a building stone at Sìmpheropol 
and Sebastopol. Nearly ali these rocks are of mnch harder and more 
crystalline chaiacter than their equivalente in Northern Burope. 

Eruptive rocks frequently interreine, the effect of some of which 
upon the Jurassic lìmestone may be well seen near the Monastery of 
St. George. 

The Older Oaspian, or Steppe limestone, with sands, &c., ooenpies 
the northem and greater portion of the peninsola, induding the Hera- 
deotic Chersonese ; and is the upper dhélly limestone ai Enpatoriai 
Sebastopol, &o. It also includes the diief limestones round Kertch, 
and the deposits of the diflb of Eamiesch Boroun, and Taman, also the 
limestones on the northem and western shores of the Black Sea. 
These limestones and sands, asaodated in parta with Toleanie ashes, 
tu£Bs &c., are much aofter than the rocks which oonstitute the chief 
ridges ; they occur in various oonditions, and are more or less fossili- 
lierous, being largely used as a building stone in the east of Burope. 
The oolitic character of some Taiìeties has doubtless led to the mistake 
of comparing it with the Seoondaiy Oolitea of the neighbourhood of 
Stroud in Glouceateishire. 

The Newer Gaqpian oocnn st the stili more northem extremìty of 
the Crimea, eztending to Perekop, Eheraon, and the diorea of the Sea 
of Azo£f. 

The mdea of the Bay of Sebaatopol develop a sncoession of formations 
from the most recent of these Tertiaries, thróugh the Steppe limestone, 
Nummulitic limestone, and Chalk — ^the Bay of Sebastopol having been 
«zcavated in the Jurassic or more ancient formation. 


THB ItAXB Snt HimiT ]>B LA. BEOHE. 

ÀT the AwiiwK.1 General Meeting of the Qeologioal Society, on 
February 16, the President announoed the award oi the Wollaston 
Palladium Ifedal to Sb: fi. T. De la Beohe ; in the absenoe of whom» 
on account of ill-health, the Fteòdent placed the Hadal in the 
banda of Sir B. I. Muzofaiaon; and, addresaing Sir Boderick, first 
bnefly alluded to the geological writings of Sir H. de la Beche, and he 
dwelt partioalarly upon Sir Henry's great mantM in having been the 
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chief anthor and promoter of the establiahment of the Husenin of 
Fractical Geology, and of a School of Mines, on an enlarged and liberal 
scale. He also particularly alladed to the Geological Snirey of Qreat 
Brìtain and Ireland, based on the Ordnance maps, and of which Sir 
Henry had the snperintendence ; mentioning the skill and impartialitj 
Sir Henry had ehown in the choioe of an able staff of natnralists, geo- 
logìsts, palsBontologistS) chemists, and mineralogìsts, who had assisted 
him in 1^8 great national work« The President likewise alluded to the 
snccess attending the establishment of lectures in that mnseum for the 
purpose of teaching the application of geology and the kindred scienees 
to agricnltnre and other purposes. In retnrning thanks in the name 
of bis friend, Sir H. De la Beche, Sir B. MorchÌBon fully pointed out 
the progress of Sir Henry's snccess in the establishment of the Musenm 
of Practi<»l Qeology ; and particolarly observed that the noble building 
in Jermyn-street, constructed in great measnre from the designs of the 
Director himself, to the imperishable credit of its anthor, stands forth 
as the first palace ever raised from the ground in Britain, which is 
«ntirely deyoted to the advanoement of science. Sir Boderick referred 
to the yast importance of the cnltivatlon of the science of geology, and 
the arts of mining and metallargy in countrìes so rich in minerai 
produce as Ghreat Brìtain, ber colonies, and ber dependencies. He 
remarked that the School of Mines is admirably adapted to meet the 
requirements ; that Sir Henry himself and many of bis best officerà, 
who bave with him labonred in the formation and support of ibis 
institution, bare sprung from the body of this society ; that, bound by 
such ties of relationship, the Geological Society sbould use its best 
endeavours to bave this noble and useful institution maintained by the 
British Qt>vemment in that high position to which it has been raised ; 
and that it is the duty which this society owes to science and the 
public to see that this institution, though it naturaily branches off 
into highly useful and ooUateral subjects of art, be never rendered 
subsidìary to them, but be permanently and independently snstained 
bn its own soUd basìs of science. This our Tiew, said Sir Boderick, 
will also be taken, I feel confident, by eyery enlightened statesman 
who may be placed in a station to enable him to previde for the future 
wellbeing of the admirable museum founded and oompleted by our 
Wollaston medalist. — Literary GazetUy No. 1990. 

[We regret to add that Sir Henry De la Beche died on Aprii 13, in 
bis fifty-fifth year. Neyer has the scientific world had to deploro the 
loss of a more amìable man.] 


HBW WOBK BT AOASSIZ. 

Thb announcement of the ìntended pnblication of Agassiz's great 
work on the Naturai History of this country (the United States), has 
called forth the universal sympathy of literary and scientific men with 
the object aimed at in this grand enterprise, and the author has been 
warmly applauded by the press for undertaking so great a work. 
Already, though the prìce of the work wìli be necessarily high, 
-and the pnblication extended over many years, Beyeial hnndred names 
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liaTe been reoeired. Eia friends hare been especiftlly actìve in the 
State of Massachusetts. In New Bedford ^one as many as sizty 
copies have been sabscrìbed for. The Smithsonian Institate has not 
onìy sabscrìbed for fifteen copies, but has offered to distrìbute among 
its oorrespondents 2000 copies of the prospectns issued by the anthor, 
together with a circiUar lettor from Professor Henry. The Boston 
Tranacrvpt says that Professor Agassiz ìs not lesa astonished than gra- 
tified at what has been done and is doing, and is now writing to Hum- 
boldt and other great men of science in Europe, to astonish them also ; 
and to teach the world, through them, that the people of these United 
States know as well how to appreciate and support science, as how to 
acquire wealth and power, to secure private rights and reward industry, 
to promote education, and to maintain the rights and the hononr of 
their country. — Avaericam, LUerary Oaeette. 

6LA0IAL PHBKOHENA OF THB LAKE PISTBIOT OF ENaLAKD. 

Mb. James B&tob has read to the Brìtish Association a paper on 
this subject^ in which he pointed out the peculiar geological structure 
of the distrìct, iilustrated by a coloured map. There are three gigantic 
distrìcts encircled by slate of three dìfferent ages, the granites and 
filates being ali yery distinct, and easily recognised when found at a 
distance. These rocks are found to be transported to great distanoes, 
in rarìous directions, across yalleys and over high rìdges; the cause 
adequate to produce the phenomena is a matter stili in dispute 
among geologists. In order to elucidate, if possible, this obscure sub- 
ject, Mr. Bryce has carefully examined the many mountain-valleys 
radiating in aJl directions from the high mountaina of the Great Jabel, 
and finds varìoua evidences of the former action of glaciers in ali these 
-valleys. They seem to bave descended from a nudeus in the higher 
distrìcts of the mountains, to haye filled the valleys, and spread out 
over the low country at the base, ali round the Lake Distrìct. In 
oonfirmation of this view, varìous arguments were stated. 


OLACIAL PHEKOMENA UT PEEBLES AND SELKIBK SHIBE8. 

Mb* Bobbbt Ohambbbs, in a paper read to the Boyal Society of 
^Edinburgh, has presented facts, from which he thought himself en- 
titled to infer that the Silurian mountain tract of southern Scotlaud 
falls entirely into bis viewa regarding ancient glacial oi)erations in the 
country generally, aa expounded in a paper read to the Royal Society of 
Edinburgh, in Decomber, 1852, and published in No. 2 of the JEdiri' 
ìmrgh New Phihaophical Journal, He showed that the compact 
boulder clay, which he regards as the detrìtus of the early and general 
glaciaiian of the country, esista in the valleys of this distrìct, and in 
passes amongst the hills, up to those of Glenlude and Tweedshaws, 
which are respectively 1152 and 1352 feet above the mean level of the 
sea. Striated boulders from Glenlude and Tweedsdiaws were brought 
hefore the Society. The rounded form of the hills, and the horìzontal 
nKnUdings orfiiUings which ore seen along the fìtces of many of them^ 
he considera as other memoriala of the operations in question. The 
nature of the rocks is un&vourable for the preservation of smooth or 
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«triated fimr&oes; ImtMr. Chamben fovnd one inicbcm the border 
of St. Mary's Locìi, in Selkirkahire, 800 feet abore the Bea. On the 
aasimiptiQii that the hìlls had been shoni and rounded by moving ice» 
it appeared firom the hi^ ìndiiiation of the strata, as ^chibited in. a 
oopy of Profeesor NiehorK section of the diotrìct^ tibat the mnonnt of 
denodation fnliy eqnaUed the remarkable exsaiples adduoed by Pro- 
fesBor Bamsay in regard to Sonth Wales and the Mendip Hills. 
Fùially, Ut. Ghamben deserìbed an eiranipte of the hkter and limited 
opeiation8 of ordinaiy giacters in the elevated moor of Lodi Skene, a 
tam formed and retained by a moiaine. — JEdinbut^h New Pkilom)phv0ai 
Jcwmalf No. 3. 

OH ZE9 OOOV&BKirCH OV GLACIBSS ASD I<SBBBG8 DirUVa 9HX 
PEBMIAN SPOCH. BT PBOTBEnOR llAXfiAT, V.a.8. 

The condusions arrived at in thia paper were made in Jnly, 1854, 
dnring an examination of the Fermian Brecdas, near BnTÌlle, in South 
Staffordfihire, on the Glint EiUs and Brom^gronre Liokey, and on 
tìie Abberley and ICalTezn range. Theie rocka eonsist of tnuuE^rted 
fragments, of Taiìona sizee, imbedded in a hard, led, marly paste. 
Thej are genezally angolar or sobangnlar, a well-rounded pebUe being 
of rare ooenrrence. The laiger fnìgments Tuy fram one to fsur feet 
in diameter, and they oonsist of pieces of alteied siate, green and 
pniple alate, sandstone, oonglomexates, biade and bine slaite, green- 
stones, felfitones, felspathic ash, &c. ; ali lithokgiealiy distinct £ran 
any of the rocks in their neighbonrhood, and apparently identieal irìth 
the rodLs of the Longmynds and the Lower Siinrian conntiy east of the 
Stìper Stones. Pieoes of Garadoc limestone, ha^ing ali the peculi- 
arities, both zoologically and lithologicslly, of the rock of that country, 
are also common. Many of the stones haye their sides somewhat 
flattened, and others are polished and more or lese marked by tbrìaSf 
undistinguishable in gennai character from some moraine fragments of 
existing Alpine j^aders, or from the ancìent moraiues of the Yosges, 
the Scotch Highlands, Ireland, and Wales, or from the scratched fìag- 
ments in the pleistocene diiffc. It iras argued that^ fram thdr anga- 
ìarity, their size, and the distanees they had trardled (fifty miies in 
many cases), they could bave been tranq>orted only by ioebe^s, whìch 
deseended &om the Longmynds and the Welsh border ; and, breaking 
offat the sea-leyel, floated hither and thither, and deposited thdr 
irdghts in the Permian Sea. A fault of from 2000 to 8000 feet tfarowa 
down the LoDgmynd country on the west, so that the present relatÌTe 
elevation of these rocks to the Peimian breccia giyes no cfaie to their 
andent phydcal relations; minre eqpecàallyas, eren withoat the fitult, 
a mere tUting of the ground to the extent of 2** or S° veuld mafce a 
difference of several tibousand feet in their rdatìTe heig^ta. 

It was also argued that the Fennian fauna and flora afford no argu- 
ment against thegladal character of a smallpart of the Pendaa epodi : 
first, because that fauna and flora are not at ali essentially tropical in 
their nature ; and, seoondly, because there is no À priori reaaon why 
there might not be a gladal episode during Pennian agee^ as in Ter- 
tiaiy times, that comparatlTdly so nearly approadi our own ; ior ìf the 
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eng and ali the pleUtooene beds and the deposdts now formìng were 
thrown as far haok in iime, solidified, and hìghly distnrbed, we dioold 
eertainly, becanse of their fauna, include them ali in one geologica! epooh; 
yet in the midst of that period, in the Brìtish area we hare had gla« 
ciers -with gréat moraines, and drifting ioebergs scattering clay ai4 
boulders in the lowlands of England. It was fiùrther argued, that tìie 
ladiation of heat from the interior of the globe has not affected ex- 
temal climates since the earliest fossiliferous epochs; and, thongh 
cHmates haye changed, this must be referred to some other cause : for 
the melting-point of ordinaiy lava is about IQ'Si** Fahr. ; and assuming 
the increment of heat to be about V Fahr, for every 60 feet of depth, 
the temperature of rocks would rise to Id'Zé"* Pahr. at 116,000 feet 
beneath the snr&ce ; and rocks might at least be metamorphosed when^ 
long subjected to so great heat. The present esternai effect of internai 
temperature is estimated at one-twentieth of a degree Fahr. ; but to 
affect eztemal dinuite 1*" Fahr.« the descending rate of -increase must 
bave beea about 20* Fahr. for every 60 feet, and the equivalent tem- 
perature of the surfiboe melting-point of lava vould be reached at s 
depth of 5864 feet. In North Wales, there are in place at least 82, 000 
feet of conformable Silurian and Gambrian strata, which, exoept that 
they are hardened and cleaved, haye only in rare places undergone any 
high degree of alteration. This would not bare been the case had the 
rocks in general attained the melting-point of lara at a depth of ooly 
6864 feet ; even then, the increment of internai temperature would 
be too snudi to affect the eztemal climate, so as to givo it a charaoto* 
at ali approaching tropical beat. — Lvteroflry Oazette^ No. 1992. 

CRBTAOIOVS BOOKS AVI) TOSBILS IV VATAL. 

Thebb has been lead to the Geologìcal Society a '* Notioe of Oreia* 
ceous Rocks in Natal," by Captain R. J. Garden, communicated by 
Mr. R. Qodwin Austen, F.G.S. The discoYery of these fossiliferoi» 
rocks near the Umtafima rirer, on the coast of South Africa, was madtt 
by Mr. H. F. ^nn in 1824. About three miles to the soutìiward of 
the rìyer commence oertain ezcavations in the diifc, formed by ihflf 
action of the sea, and called by the natives ''white men's houses.** 
The cayes extend about 800 yards. Captain Garden ooUected a suit9 
of fossils from the wàlls of the caves and from the adjoining olifl)l< 
Fossil trees are seen at low-water on a reef of flat rocks near theM^ 
eaTems. Half-a-mile bqrond the caves, the Umzambanl rirer is erossed 
by the fossiliferous strata, which, in Captain Garden's opinion, extend 
probably as frir as the Umtata rìver. 

In a series of fossils Mr. Baily has'recognised — oneshark'siooth {eorax) ; 
Bomebones of a chelonian ; fire species of oephàlopods ; éleven speciesef 
gasteropods ; and nineteen species of lamellibranchìates. Of the mollnscs, 
thirty are previously undescrìbed forms, and are related to, or bear a 
dose afilnity with, cretaceons species. There is but one species, how* 
eyer, which can be positiyely identified with any English fossil, aaudi 
that is Pecten gti4nqueea8tcati§^ one of the most characterìstic of ereta» 
oeous spedes. Of the gasteropods, a SccUaria is dosely related to- 
a cretaceous spedes found in the gault of Follatone and the greemaiMl 
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of Blaekdown. Two TwrritdlcB alao are aJlied to cnftftoeoTis foiniB ttom 
Fianoe. The genera'of bÌTalTee in thie coUectìoii are ali knovn ia cre- 
teeeons or older aferata ; the mi^oritj beiog eharacieristìeally oeta- 
eeoQB. One speciea of echinodenn is a eharaoterìstiic canlaceonsfonn of 
<h0 genns Semiatier, Some of the nniTalTee» it may be zemarked, 
iveaent eloee resemblanoea to those of the eretaoeona heds of Pondi- 
ehflvry, Sonthem India. 

BWM>QY OV HATAL. 

Db. P. G. SuTHBBLàvn, in lettera toSir B.Mnrehiaon9 Mya : — Sand- 
atone and shale, altemating with and traTeraed bj trap rocka, eansti* 
tote the main féatnrea of thie Nata! districa and fonn ti^le-hilla of ooiif 
oderable eleration and extent. ImpresaionB of leavea and afeenu^ toge* 
tiier with Marìan booes, are foond in the aandatone and ahaìi^ 
irhich alflo oontain thìn aeanui of ooal, aome of which aie worked io 
■npply the oolony wii.h faeL The landatonea are oocaaionally oTeriaid 
by Yolcanic rock (trachyte), ineloaing feagmenta of the older rodca^ 
whieh haa soored and grooyed the nnderlying soifaòe. A hage dyke of 
poiphyritie granite traTersea the oonntry fromnorth-eaat te aoath*w«st. 
$he anthor alao notioed the aand-diines blown np on the eoast by tke 
wind, and hardened ìnto a bnilding-stone by infiltration of carbonate of 
line in golntion. This stona ecmtaina the liagmentary sea-aheUe blown 
np with the sand, aa well aa peifeet land-afa^a whiiÀ lÌTed- among the 
bnah on the sand-hilla. The wppet ore of Natal appeara to be 
a malachite diffiuied throagb contorted gneias rock, having a sienìte 
eharacter. — lÀUrwry OazeUe, No. 2000. 

rOLIATED B00X8 OF IIORWAT. 

Mb. B. Fobbis haa read te the Gealogical Society a paper upon thia 
anbject. The anthor commenced with remarka aa to the directions 
taken by the linea of foliation, and some caaea were bronght forwaid 
wheire the folìatìon appeared to coincide with the trae bedding ; 4hi8, how- 
«fer, was not oonsidieìed as neoessarily the case. Other instancea w«re 
allnded to, where Ihe foliatìon appeared to be independent of tike 
fiLeavage. The mechanical origin of deayage was sfcnmgly inaiated 
vpon. Gleavage waa considered as diatinct firom foliation ; in anpport 
ff which opinion, nnmerons cases and specimena were shown in iU«h 
^tion of foliation haràg been indnced by minerale not nsnally pn* 
Vat, and the presenoe of which was only to be aooonnted for by ohe- 
BÙeal action. Bemarks were made as to the arrangement of foliatìon, 
and as to the temperature at which foliation had ti^ien place, Àppear- 
aaces in rocks were cited as opposed to the view that folution had been 
prodnced by a faBÌ<m or semi-fusion of the rocks. This waa fiirther 
ìiinstrated by specimens showing the expwimental {Hrodnction of rodcs 
^nilar to gneiss, dtloritesohìst, &&, by prolonged heatìng «t tempe- 
latnres below fusion. or sofiiemng. Bemarks on the chemical oempo- 
iìtìon of these rocka in relation to the other sedimentary formatifliis 
-^ere made ; and the anthor, in conclnsioB, considered that this oom- 
n»unicati<Hi wonld be confinnatory of t^efoUowing "viewa : — ^1. That 
Sc^tion and deayage are two distinct prooosses^ not neoessarily een- 
«ected ; and that tl^ae cases. where we find them identica! or pairaìlel» 
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resali from foliatioa Having been indnced subeeqnently to deayage. % 
iThat foliatìon ìs the result of ohemical 'action, combined with « simul- 
taneous arrangiiig molecular force, generally derdoped at temperatnres 
below the fiudon or semi-fnsion of the rocks ; also that^ when we find 
rocks which we know haTO been preTÌously in a fioaed state poasessing 
a foliated stmctnre^ this stmcture has been indnoed subsequently te 
theìr fiolidifiation. 3. That the arrangement of foliation may often be 
due to the introaion or approadi of igneons rocks, vith a tende&cy to 
foUow the direction of the linea of least meohanìoal leeÓAtance in the 
rocks themselyes, whether these linea be lines of deavage or of strati* 
fication, or the strìsB resolting from móvement in fasion. 4. And 
làstly, that there is considerable reason to suppose that the foliated 
rocks may bare been altered fosdliferous strata, fìnom their chemieal 
composition, the presence of certain minends, and the ohanges known 
to take place in other fossiliferous rocks. 


OV THS PALiBOZOIO BOCSS OF THE THURINOBKWOLD AVD THl HARZ. 

Sia BoDEBiOK MiraoHisoN has communìcated to the Geologica! 
Society a memoìr by himself and Professor Morris, '* On the Falso* 
£oic Bocks of the Thiiringerwold and the Harz," the chìef object of 
which was to compare those chains of Central Glermany, by showing 
the peculiorities of each, and by indicating how they differed from ut 
agreed with the Silurian basin on the east, and the DeTonian rocks of 
^e Rhfflìish proYÌnoes on the west. Their relation to Brìtish rocks of 
the same age was alao ezplained in a largo tabular view. The Thik- 
lingerwold was first described as oontaìning a considerable portion of 
the most andent sedlmentary strata which are unknown in the Harz ; 
tìz., hard quartzose and slaty grauwacke, void of animai remains, fol* 
lowéd upwióds by grey slates, sandstones, conglomerates, and partiai 
limestones, the age of which is dearly Lower Silurian^ as proved by the 
genera and species of Trilobites, OrthiS) Orthooeratìtes^aad Gnqvtolitee 
which they contain. These masses, which òcour in the Southern 
Thiiringerwold only, are at once orerlapped by strata of Upper Devf^ 
nian age, to the ezdusion of the Upper Silurian, so findy deydoped 
- near Frague, and of the Middle and Lower Deronian (Spìrifer Sand- 
fitone and Eifel Limestone) of the Rhenish Frorinces. Characterizedbj 
numerous species of ClymenisB and G^odiatites, as well as by an abun- 
dance of Cypridinse and yery peculiar land pianta, these limestones and 
achìate pass up iato other deposits, chiefly sandst<Hies,' which dearly 
bdong to the Lower Garboniferous diyision, /is proved by their im- 
bedded plants, and by .their oontaining, in adjaeent tracts, products of 
the mountain limestone as wdl as partisi layers of ooal. Ali theae 
andent Gbrman strata, from the lowest sedìments to tiie mìHstone grits 
of English geologists indusire, bave been tiun>wn mto hìghly indined 
I>08Ìtìons, and constitute, as a wholé, those *' Qrauwacke'* rocks,of ol^ 
geologists, which bave been separated by modem researdies iaiio dis- 
tinct naturai history groups. Whilst the melined ^ges of the dder 
Vocks'are bere and there ^urmounted bysthin ooaUbearing oourses 
(Eohlen Gfebirge), the chiefoverlyingformations constitute the Fermian 
of Murchison— the base of which, the Bohte-todtdiegende (Angl. 
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Lover Red Sandetone) ; the middle, the copper slate and Zechstein, 
with their well known fossils (Magnesian Limestone of Engjand) ; and 
ita summit, sandy shale and marlstone. In the Harz tfaere are no 
elear evidence of àie same fnndamental rock, and no trace of the Lowòr 
Bilurian, as in Thùzìngerwold ; certain slight indications of the Upper 
Silniìan being donbtfol. Ou the other hand, we there meet i¥Ìth olear 
eridenoes of the Lower and Middle Devonian, which, nnknown in 
Bohemia, Saxony, and the Thùringerwold, are so typìcal of the 
BhenishproTinces. The Upper Devonian is foUowed in the Harz by a 
ooptous ^velopment of the Lower Carbonìferous, which, as shown by 
Frofessor Sedgwick and Sir Boderìck Mnrchison, in 1839, is the redi 
eqnÌTalent of the earlier series of Beyonshire, and in parts of which 
foBsUs, both animai and vegetable, are not nnfireqnent. Lìke the 
Thùringerwold, the Harz is enveloped by a girdle of Fermian rocka, 
whose lower member in each chain is associated with mnch porphyzy, 
the erolntions of .which, with its accompanying piles of sedìment, have 
obscnred the originai stoike of the older rocks, from north-^ust io 
south-west, and have prodaced transyerse azes or watersheds, the geo- 
graphical direction d the Thùringerwold being from north-west to 
south-east, and that of the Harz from west-north-west to east-aouih- 
east. These and other views, which cannot be adverted to in an ab- 
stract, were elucidated by sections and fossils, and by references to the 
Works and maps of contemporary German authorities. In conclusion, 
tiie attention of British geologists was called to the great rupture be- 
tween the Lower and Upper members of the Carboniferous rocks, which, 
prevailing throughout Germany and Franco, is nnknown in England. 
The memoir terminated by showing that, notwithstanding the marked 
discrepandes in minerai composition, in formations of the same age in 
different localities, the omission of deposits in one track which are seen 
in another, and numerous breaks and distnrbances which have 
Qztended over large areas, the geologist accustomed to view nature on 
a great scale, could only consider the mere locai phenomena ; since, in 
Bpite of ali such obscuritieB, he had no insuperable difficulty in deter- 
mining, by their imbedded fossils, whether these dislocated orinaulated 
masses belonged to the Silurian, Devonian, Carboniferous, or Fermian 
perìod of the prim»val world. 

XNGLAKP^S MIHXSAL WXALTH. 

On the authority of Mr. R. Hunt, the Goyemment Keeper of Mi- 
nerai Records, according to the Mvning Joumalf the foUowing state- 
ment is regarded as a near approximation towards the annua! yalue 
cfourminenJwealth:— Coal, asraisedatthepit'smouth, 11,000,0001. ; 
iron, 10,000, OOOZ. ; copper, 1,600,000^.; lead, l,O00,000i. ; tin, 
400,0O0Z. ; sUyer, 210,000/. ; zinc, 10,000?. ; salt, clays, &c., 500,000?. ; 
^ving the enormous total of 24,620,000?. This is the yalue of the 
raw material. When the cost of labour employed in conyerting this 
mass of matter into articles of utility or objects of omanient is added, 
it will be Bwelled a hundredfold.* 


* 6ee «Iso Teor^Book ifFacU, 1865, page 270. 
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CBUSTAOXÀirS iir vppeb siluriav books. 
Thbbe has been read to the Geological Society a **Description of 
the Omstaceans from the Uppennost Sìlurìan Rocksnear Leamahago,** 
by Mr. John W. Salter, F.G.S. The large crostacea referred to in 
the last paper vere desciibed by Mr. Salter. They belong to the family 
JEwrypt^ridcR of Buimeister, and bear the closest relation to Ewrypterua, 
They aleo present many analogie» with the PterygotuSf particnlarly in 
the preeence of a scale-like sculptoring on the body-rìngs, a character 
now known to be present in Ev/rypterus, and probably common to the 
frhoie family. 

UPPEB SILUBIAN BOOKS OF SCOTLAND. 

A PAPBB has been read to the Geological Society, " On the Discovery, 
by Mr. Robert Slimon, of Uppermost Silarian Rocks and Fossils near 
Lesmahago, in the south of Scotlaud, with Observations on the Bela- 
tions of those Strata to the overlying Palseozoic Eocks of that part of 
Lanarkshire," by Sir £. I. Murchison. The principal object of the 
anthor is to direct the attention of geologists to the recent cUscovery of 
the Uppermost Silurian Rocks of Scotland, in which country their 
presence was imknown. This important discovery was made by Mr. 
Robert Slimon, of Lesmahago, vho, in the western part of that exten- 
sive parish of Lanarkshire, detected y^ry remarkable and large fossil 
crostaceans, the exhibition of which, at the Glasgow Meeting of the 
Biìtish Association, ìnduced Sir R. I. Murchison to TÌsit the tract in 
question, accompanied by Professor Ramsay. The descending order of 
the strata is well seen on the banks of the Nethaw river, Logan water, 
and other small streams ; ali tiìbutaries of the Clyde. There the lower 
carboniferous rocks, composed of several bands of Productus and 
Sncrinite lime-stone, &equent seams of coal and layers of iron-stone, 
inoluding the celebrated '^black band," are underlaid by the Old Bed 
Sandstone, as largely ezposedbetween Lanark and Lesmahago. Towards 
its lower part the Old Red is marked by a powerful band of peebly 
conglomerate ; whilst its base is made up of ^ternating red and light 
greenìsh-grey flagstones and schists. The latter are succeeded by dsu:k 
grey, sli^tly micaceous, flag-likeschists, chargedwìth large crustaceans 
and other fossils, which organic remains, combined with the apparently 
comfortable infraposition of the beds to the lowest Old Red, having led 
the author unhesitatìngly to consider the Lanarkshire strata to be the 
equivalents of the uppermost Ludlow rock, or the Tilestones of Eng- 
Lmd. These dark grey fossiliferous layers are underlaid by, and pass 
down into, a thick accumulation of similar mudstones, which becoming 
in some parts slightly calcareous, in others arenaoeous, rise up into a 
district of round-backed moorland hills, ranging in height from 1600 to 
2000 feet aboye the sea ; the whole tract having been much penetrated 
by porphyries and other igneous rocks. The uppermost Silurian rock 
of Lanarkshire contains a species of Pterygotus not to be distìnguished 
from the species of that crustacean so abundantly found in the upper 
Ludlow rock of Shropshire and Herefordshire ; Uke which the Sootdi 
Btratum holds the lÀngìda cornea and Trockus kdicUes t (SU. Syst.) 
The Lesmahago deposit is further characterized by the crustaceans of 
ihe group of Eurypterids (Burmeìster), yrìdok are described by Mr^ 
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Salter under the nune ci Himantopterui. They are acoompanied by 
another enutaoean, the GeratiocarÌB. In oondnilon, Sir Boderick 
poìnted ont the remarkaUe peraìstency of this ione of hurge cmstaoeanB 
in varìons parta of the world ; odo of the Lanarkahire indi-vidnals has a 
kngth of aboat three feet ! In Westmoreland (Kendal) the Burypteras 
ìfl f onnd m the Tìlestones, vith niany upper Lndlow foissUa ; in Poderi» 
the stratnm oontaining tìie Euryptenu tetragonopkthalmuB (Fischer) 
nnderliea Devonian rocks ; and in the Bossian Baltie island of Ceeel, H 
haa recently been detected by M. Biehwald in a limeatone which had 
been referred by the anthor and bis aBsodates to the Ludlow rock. la 
Norih America the Bnryptema oecapiee the sanie geological horizon as 
in Bnssia and^the Britùdi Idea ; and it is to be remembered that laige 
omstaoeana of this gronp of the Enrypterid» haye nowhere been fonnd 
in roeks of older date than the Upper Silnrian. 

A '* Deseription of the CJmstaoeans firom the Uiipermost Silu- 
zìan Boeks near Leamahago," by Mr. W. J. Salter, -was then read ; 
and nezt, a note by Mr. HiuEloy, ** On the BeUtions of these Gigantio 
extinct Crostacea^" showing that their zodogical poiiti<m was 
neither among the FhyUopods nor the Poedlopoda, nor intermediate 
between the Gopepods and laopods, as had been snpposed, bnt that 
their stractnzal pecoliarìtieB were to he paralleled only among th» 
Cnmoìd Stomapods on the one band, and the lonform larv» cMf the 
Haomra on the other. Drawings of a new genna of Onmoid cmstaoeay 
Gàlyptoceros, illnstrated thia poiition ; and leasing out of comnderatioii 
the Isopoda, Poadlopoda^ and (Trìlobita, it was ahown that the Buryp- 
terìdie ezhibited the most mdimentary and laryal foims of any know& 
Crostacea. — AikencBwmf No. 1468. 

CfOPVlB Iir FAVAL. 

D*B. P. C. SvTHMUiAHD, with a Iettar addressed to the late Pro- 
fessor B. Forbes, has sent some speeimens of C!lopper Ore firom thia 
oolony. They occnr between the jnnction of highly ooatorted and 
almost yertically placed strata of the orystalline metamorphic roeks» 
with beds of non-fossUiferons sandstone, which not nnfieqnently pass 
into oonglomerate on the one side, and into ahale on the other. The 
aandstone straia are nearly 1000 feet thick, are very lareiy ehanged 
more than 10^ to 16*^ from the horiiontal line^ and are freqnently iater* 
stratified with beds of greenstone and baaalt and other roeks of ^e 
ixap series, whìeh are often foimd deoomposed into the greyish-yelhnr 
day. In nearly the same geological poàtUm with the copper ore^ 
i^asses of a spedes of talcoso rock oceor, and are fonnd, aUkoingh not 
with the copper, passing into rocks of a more stràtose duaraeter, whieh, 
in one or two inHtaiieflB> ahow an approach to a slightly fibimiia alme- 
tare, not nnlike Asbestos. Dr. Sntherland has sent aiso-apedmens of 
what appears to be olÌTÌne, from the lame locality as the ùofiptat- ùr% 
boi not near the gneiss* The presence of oliTÌae among the 
gtanites found bere may perhaps lead to giving it a plaoe among rocka 
esteemed to beof earlier date than thoae which diAturb the sandatoae 
and other strata^ It is Ywy abnndant among the gneiss strata of the 
•doiiy« By a roiigh analysia of the eopper oie^ ^é Safeerìand ftnad 
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ihat Bome of the ayerage spedmens yielded 15 per ceni, of the green 
carbonate (malachite) or 8 per cent, ii pure copper. 

CK>L:^-BBABIsa SISTBICTS OV THB WOBLD. 

Mr. e. Hopkins, in a paper read to the British Association, has 
giy^i the resnlte of his observations on the Avrìferons Distrìcts of the 
worid, in which he ststed that Gold -was fonnd only in the primaiy 
Tocks, and chìeAy in qnartz, because, when the gold was precipitated, 
as it were, in nature, Àe qnartz was that wìth whìoh ita partìdes moat 
zeadily mixed. Gold mìght be fonnd in ali primaiy rooks of a mari- 
dional atmcinre, where crystallìne aands predominate. It waaa 
eorions ùnc^ that gold might ofben be found at the roota of large treea, 
beeaose the roota having aasimilated to ita nouriahment the other 
materiala, left the gold aa an indigeatìble aar&oe behind. 


eoiìD Iir AUSTRALIA. 

PxorassoR Nicol haa read to the Britiah Asaodation a paper '* 0& 
the Anriferoua Quarta Fonnation of Anatralia," by Mr. J. A. Oamp* 
belL The aathor ia of opinion that the gold fieìda are inezhaoat- 
iUe, and the finding of gold only in ita infuu^. Bonndleaa fielda He 
stili untouched, whìch inll employ the labonr of agea yet to come, aacL 
irhen efficient machinery ahall bave been bronght to operate npon the 
roeka, there may be then gold enough to liquidate the nationid debt. 
Sir E. I. Murdiiaon aaid he had been in commnnieation vith the 
GoTemor of Anatralia, and it iraa nndonbted thaty thongh the pope- 
lation had of late largely inca^aaed, the produce of gold had decrMaed. 
It waa a yirgin country ; the gold lay in great tronca ; and the quea- 
tion waa, how long it would take to ezhaust them. It might be a 
quarter of a oentury — ^more or leaa — ^he would not lìke to name it ; but 
it would be, aooner or later, exhausted. The richea were on the aor- 
fkKse. When the Spaniarda firat Tiaited South America, and found the 
palace of Montesuma and the other piincea ooyered with gold, which 
had been coUected by the poor people with their aticka out of the grave! 
of the earth, they aaid, ** What wìll come when we go down to the 
bowela of the eaith ?" and it muat be remembered that tiie Spaniarda 
were then the beat minerà in the world. What waa the reanlt ? They 
mined fbr gold — ^they were nùned ; and a proyerb gradnally carne into 
uae, which said, ** He who wanta to make a fortune will mine £or 
copper ; he who wanta a moderate fortune will mine for ailver ; and 
he who wanta to min himaeli^ let him mine for gold." There may 
be exoeptiona to thia relè, but it generally holda tme. In nineteea 
eaaea out of twenty, deep minìng will coat 25«. for erery 1^. of gold. 
ThIa waa undoubtedly the caae in South America. No doubt, howeyai^ 
Australia will produce gold far many yeara, and enable thia country 
to found there a magnificent empire. 

QOLB-BIARIira TARIETIB8 01 PRIKART BO0K8. 

Mr. Eyar Hopkiss haa read to the Inatitation of CìtìI filngineera a 
paper ''On the Yertical Struetuie of the Frimary Bocfca, and the 
general chiuraeter of their Gold-bearing Tarìetiea." The author eam* 
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jnenoed by statìng, that it vas almoet impoMuble to forni « oorreefc 
idea of the tnie character and geologlcal positìon of the gold-bearìng 
rockfl, withont being first aoqnainted with the symmetrìcal order of the 
OTstalllne stractnre of the fundamental Berìes; henoe the cause why 
the two Bubjects were oombined in the paper. 

The primary laminated rocks, the gneiss, mieaoeons schists, &c., 
wmally represented in geological sections as L&yera, or stratified beds, 
were diown, by numerons iUnstrations and obsenrations made in dif- 
^nrent parts of the world, to be always fonnd more or less on edge, 
prasenting a symmetrìcal stmctnre, very diferent to the sedimentar^ 
beds. In taking a comprehensive TÌew of this stmctnral phenomenon 
in the two hemispheres, the hearing of the yertical deaTage planea 
was described to approzimate very dosely to the direction of the tame 
meiìdian, from the sonthem zone to the arctic regions. This im- 
portant ùuet the author asserted, from observations made by himself 
and others, from Terra del Fuego to California, and from Australia to 
the Ural Mountains. Aftei; reference -was made to the geolo^cal 
sections of the different regions, the author expressed his convictìon 
that the propagation of erroneons vìevs, snch as those of the sedi- 
mentary origin of the primary slates and their beiog snbsequently 
lifted to high angles, tended to Yitlate the foondation of geolo^oal 
BÓence as now tanghi. 

The roeks which produoed gold, and from which so large a qoantity 
of that metal had lately been obtaìned, merely by digging and washing, 
belonged, it was stated, entiiely to tiie primaiy serìes, and not to the 
fossiliferons or sedimentary beds, as had been sometimes assnmed. It 
appeared, that the less the Tertical edges of the primary slates were 
corered by compact sedimentary rocks, the more faTonrable were tìie 
oonditions of the saperfidal actlons iar decomposing and liberating their 
metallic contente. Gold was never detected in the sedimentai^ rocks 
ezcepting in combìnation with qnartz or pyrites, and then only in the 
TÌcinity of the primary serìes, and conseqnently derìyed therefrom. 
Jt was asserted and showninasection, exhibited by the anthor, that it 
ins by the snperfìdal disintegration and final decomposition of a certain 
Taiiel^ of the meridional crystalline bands that àie gold depoaits of 
Soath America, Yeragoas, Oalifomia, Australia, Africa, India, and 
the Ural were produoed; and the same description of structure and 
eomposition seryed for ali the auriferous regions* 

(Die more uniform the yertical and pelar stmctme appeared to be, 
tiie more prolific the primary serìes was found in gold, and vice versa, 
in ali the regions yet explored. It was possible, on a cursory ezami- 
nation of the structure and compoàtion of the primary rocks, to deter- 
xnine what metals or minerals they would produce, and also whether 
«neh products would be found disseminateci throughout the bands of 
pocks, or be aggregated into masses. 

The author descrìbed an interesting naturai process, sometimes 

detected in the auriferous granite, where these rocks deoomi)08ed 

towards the surfiaoe into an aggregation of round balla. It was stated, 

that durìng this change, an effloresoence of black ferrugìnous minerai 

-with gold became formed in the divisions of the concentrìc foliatàng 
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costìngs of ihe bàUfl, vhich by diaìntegration liberated the pzedoiui 
metal. 

Àgaìn, by the aid of surface moisturey and the absorbing action of 
the roots of largo trees, growìng on the edges of gold-beanng rocks, 
theae rocks become gradually disintegrated and decomposed, the prot- 
oxide of ìron being converted into the fìiable peroxide and the alkali 
of the felspar was taken np by the roots, leaving the metal behindi 
precipitated and aggregateci into masses. Some of the gold nnggets of 
Australia and Chili had been found under such circumstances. These 
metallic productions were confined to no fixed peiiod ; on the contrary, 
the prooeaa appeared to be incessant, and only yarying in its amonnt 
and intensity according to locai circumstances. 

In order to predict, wìth any degree of accnracy, the ezistence of 
gold in any given region, in qoantities worthy of commercial con- 
sideration, the author stated, that it was indispensable to ascertain the 
following particulars : — 

Ist. If the primaiy series was uncoyered by sedimentary rocks and 
anbject to disintegration, kc, 

ioà. If the stmctore was found in a yertical, and, more or less, in 
a pelar direction. 

drd. If the meridional crystalline banda predominated in ferru- 
{^otts argillaoeous schists, wìth talcoze and quartzoze slate, as de- 
scribed in the sections. 

It was commonly imagined that the diggers were obtaining great 
riches, and, therefore, that public companies ought to make great 
profits. New, according to the author, this idea was founded in mis- 
conoeption. The diggers, on an ayerage, barely obtained an amount of 
gold eqnal in Talue to 21. per man per week ; whereas the companies 
paid npwards of 3^. per week for similar labour ; this fact, coupled 
with that of the companies not being able to procure productive gold 
ground, would, to some extent, account for their ili success in the 
colonies. 

The following statement was given, to show the yalue of gold 
obtained since 1851, chiefly by ordinary digging and washing, £rom 
two of the most productiTe gold regions in the world — California and 
the oolony of Victoria — 

caluobjiia. 

In 1861. Vaine in nyondimmbert • £6,886,600 

1868 „ „ 9,165,800 

1868 „ „ 10,781,400 

1864 „ „ 10,802,000 

1866. Bstimated (on 8 montha' produce) • « • 8,644,000 

THE OOIiOlTT OF YIOIOBIA. 

Part of 1661 and 1862. Vaine in round nnmben . £14,000,000 

1863 „ „ • 11,600,000 

1864 „ „ . 8,300,000 
1866. EstiniAted (on tke produce 

of9monUi8) .... 8,000,000 

The author expected, that by granting more liberal terms to (sys- 
tematic companies of diggers, increasing the &cìlities for obtaining 
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and aceumtilatmg water, adopting improved modee of wasltìng, &c.y 
thej produce of gold &om the oolony of Yictoria alone wonld not fàU 
mach below the 'vaine of 6,000,0002. per annnm, for some jears to 
come, which was abont doublé the amount of gold now obtained from 
the Ural, or Siberian gold-fields. 

The next eyening Meeting of the Institntion was deroted to the 
dìscussion of Hr. Hopkins's paper, when the anthoi^s noyel theoiy waa 
much opposed ; bnt much corroboratÌYe evidence was also adduoed of 
the correctness of the obseryations in the jMtper. 

DIBOOYIBT OF QRAPHITI IH THB XALTBKK HILLS. 

A woBE of some magnitude is now proceeding in the yicinity of Mal- 
yem, no less than that of tunnéiling through the base of the Malyem 
Hills. The junctìon, on the east side, of the syenite and the red 
sandstone has been àlreadj disclosed, and a minerai has been dìa- 
coyered, either identical with or closely aUied to Graphite. The fol- 
lowing remarks by a Correspondent were made durìng an examinatìon 
of the tunnel : — 

'* Arrìyed at the bottom of the shaft, we commenoed our obserya- 
tions^ and, working eastward, we carne to the edge of the syenite, and 
found a band of grey mari, in a moist and day-like state, in oontaet 
with it, dippìng at a high angle. This we yery carefully measured, 
and ascertained by the dinometers the angle to be 54**. Walklng on 
in the same direction, we passed through red marls, mingled occasion- 
ally with grey, ali dippìng eastward, until, at a distance of 45 feet 
from the syenite, we duicoyered the first band of Eeuper shale. The 
dip of this we took carefully, and found it 87°. The marls in the 
neighbourhood of these shales were so highly indurated as to haye the 
i4>pearanoe of yeiy compact sandstone. Proceeding eastward, we 
noticed seyeral thin bands of Keuper shale, the dip yaiying yery oon- 
àderably, some of them being almost horizontal, while the perpendicular, 
the dip of the highest was 57''. I conclude from this drcumstanoe that 
they must haye been subjected to locai disturbance subsequent to the 
general upheayaL We noticed nothing fiurther that seemed remarkable 
on the eastem side, and, haying reached the end of the working, we 
retraced our steps to the shaft, and began our inspection of the interior 
of the Malyein HUls. I should state that the syenite in inunediate 
contact with the new.red seemed yery loose and broken up, and at first 
I was disposed to thìnk this was the result of the grinding proceas in 
upheayal ; but finding ho fragments among the day and mari, I carne 
to the condnsion that its fragmentary and rotten appearanoe was pro- 
duced by the action of water, a considerable quantity of which was held 
against it by a barri»: of day. 

" We joumeyed westward, and carefully examined the qrenlte as we 
went. Its i^pearance is yarìed as at the surface, but we saw no yariety 
of rock differing frxmi the surface or quarried specimens wearefamiliar 
with, exoepting that the homblendic syenite is of a much lighter colour, 
approaching in appearance the chlorìte of the Wytch. Associated with 
ibis particular yariety of rock, at 111 yards west of the shaft, we 
found the black shining minerai which Professor Phillips pronoanoea 
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graphite, It there appean in a Tem abont 6 inclies wide; a largo 
quanti^ has been woiked ont, and now, at 128 yards from tlie shafty 
tìie YeÌD. haa a -wìdih of nearlj 8 feet ; ìt is mnch mìzednp-wìth manca 
of qnartsoze and felspatMc rock, and is so loose and sehiit-like ihat 
qnantitieB of it may be knocked down vith a stick or hammer. The 
directioin it takes is from sonth-west to north-esst, and as it appears to 
be inoreasing in mass, we may hope to pass through a oonsiderable 
qnantity, and it may probably improve as we approach the centre. 
Seyeral springs make their appearance in the tannai, bnt they ali rìse 
from the bottom." — Edivòttrgh New Phihaophicdl JùwmtUj No. 8. 

AXBBIOIAir OCÀIi-niLDS. 

Thi three great Ooal-fields in Àmerioa are, — ^the Ohio, 740 miles 
long and 180 wide, oonrerìng an area of 60,000 sqnare miles, a greater 
BoÀoe than that of Sngland and Wales. The lUinois coal-field ooye» 
500,000 sqnare miles; and the Michigan ocenpies 15,000 sqnare miles. 
Besides theae^ there are nnmerons anthiacite basins in Pennsylvania 
and Virginia, the forthest being 100 miles from the margin of the 
Ohio ooal-fields. The coal, the bitnminons coal-field of the Ohio, is 
2800 feet deep. The working of these coal-fields is increasìng yery 
rapidly; 3,000,000 tona of anthiacite and 1,000,000 tons of bita- 
minons coal aie raised amraally. 


cojll nr àsul xnroB. 
A PAPB& has been read to the Geological Society '* On the Ooal of 
the North-Western Bistrìcts of Asia Minor." Mr. H. Poole, in bis 
Seports to the Qoyemment on the result of his jonmey to Asia Minor, 
to ezamine into the probability of workable coal being fonnd in the 
country near Brossa and Ghio (Bithynia), in which coal has been re- 
poited to ooenr, states that he traveUed from Ghio to the Lake Ascania, 
and aronnd its shore, wìthoat finding any trace of ooal ; then from 
Yallova inland to Ortokoi, wìth like resnlt. He nezt went from Tal- 
loTa westwards along the coast as far as K<»mikai, where a bed of 
lignite, nino inches thick, was worked to some extent by the Armenians 
fonr years since ; thence he went inland to Snlmanlì wìthont seeing 
any indications of ooal. In conseqnence of the mmonrs of the exist- 
ence of coal near the Lake of Apollonia, Mr. Poole travelled round 
that lake, bnt met with none. Mr. Poeto nezt went from Talloya 
aonth-eastwardly to Tebongnoorkoi, where lignite, vaiying from one 
to fonr feet in thickness, and dipping at a hi^ angle, has been also 
worked by the Armenians. This lignite is of no promise. Another 
excnrsion was to the Lake Sabandja, where a thin seam of lignite cross- 
ing the road on the south of the lake, and a lignite at Ag Sophé, to the 
east of the lake, were yisited. Kowhere did Mr. Poole find proof of 
the existence of good workable coal in the dìstriots yisited. 

iroBTH ov htgland oo^l-mises. 
In a lectnre '* On the Mining Distrìcts of the North of England," 
leoently déliyered by Mr. T. Sopwith, F.R.S., at the Boyal Inetitu- 
tion, it was stated that the production of the Goal Mines of the Northnm- 
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Wland and Burliain dùtrìet now reaches an amonnt little, if any, 
short of 14,000,000 tons annuaUj. In round numbérs, and as con- 
veyìng a g^ieial approxìmation, it may be oonsidered, that of thìs 
qnantity 6,000,000 are destìned for London and the coast trade, and 
abont 2,000,0004 exported abroad. The consomption of coal for coke 
(inland, coast, and foreign) is abont 2,000,0004. OoUiery engines and 
workmen consume upwiuds of 1,000,000 tona ; and the ordìnary locai 
oonsumption of the distrìot maybe taken at about 2,000,000. Of 
this enormous quantity, a eonception cau only be formed by reducìngit 
to some other standards of comparison, as for ezample : — This quan« 
tity of coal, if formed into blodcs of one cubie yard each, would cover 
about four square miles ; and if the same quantity of coal be considered 
as forming the coating of a road, one inch thick and six yards wide, it 
would extend considerably more than four thonsand miles. Blocks of 
one cubie foot can be readily comprehended ; and if one person w«re 
employed to count these blocks at the rate of 3600 in every hour, and 
36,000 CTery day, it would occupy iiim more than ten years to com- 
plete his task. — Mtchjanic^ Magaainey No. 1654. 


THB GOAL PLANT STiaMABIA. 

Dr. FLEJCiira had read to the Boyal Society of Edinburgh a paper 
on this subject ; in which, aft«r noticing the proofs of Stigmaiia being 
the root of Sigilarìa, he called attentìon to the extemal organs, known 
formerly as the leaves, and more recently as the rootlets of the former. 
He stated that in the many examples of stigmaria which he had 
examined, he had never obserred these rootlets articulated to the stem 
by anything resembling a ball-and-socket joint, considering the appear- 
ance which had led to this notion as due to shrinkage and state of 
preservation. 

The TÌews of Dr. Hooker, as given in his yaluable paper on Stigmaria 
in the Memoirs of the Geological Swrvey, voi. il. p. 437, were next 
considered. This acute observer, from an examination of a particular 
specimen, conduded that these rootlets, wiMm the body of the stem, 
form obconical or flagon-shaped bases, the summits of which are on a 
level with the mouths of the cavitìes in which they are contained. 

In the two specimens which Dr. Fleming exhibited from the Boghead 
parrot coal, it clearly appeared that the rootlets communioated directly 
with the body or trunk, which in this case had been filled from withìn, 
with the pulpy matter of the coal, and had thus entered the tubular 
rootlets which extended for some distance into the argUlaceous matter 
on the outside. Hence he inferred that the flagon-shaped bodies 
noticed by Dr. Hooker were the lower portions of the rootlets, not in 
the inside, but on the outtide of the stigmaria. 

Dr. Fleming next exhibited examples of the different quantUies of 
coal produoed by stigmaria, sigillaria, favularia, calamite, stembergia, 
and lepidodendron, observing, that as these piante can fumish coal- 
making materiale separatdyy and as their remains exist in coal, it can- 
not be denied that, in the aggregaUj they would be equally productive, 
nor, with these facts in view, could it be maintained that coal can only 
be formed &om fir or allied woods. 
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The author then proceeded to obaerre» that in ordìnury houBehold 
coals, suoh as caking, cherry, or spliut, each bed is stratified, and the 
strata are separated at theìr partings by patches of fibrous anthracite, 
as if formed from broken portions of woody mattar. These partings 
indicate a recnrrìng intermìttency of action, probably arising from 
secbson chcmges during the accumulation of yegetable matter in a fona 
analogons to peat. The parrot coais, on the other band, by the absence 
of stratification (being merely laminated or slatyparallel with the piane 
of stratification of the neighbouring sedimentary rocks), indicate a mor» 
decidedly àmnltaneons orìgìn, and appear to haye been in the state of 
disintegrated TegetaUe matter, mixed more or lesa with earthy mnd, 
and distributed like the beds of sandstone and days. That these ooals 
were originally clays, ìnto which bitnminons matter was i^jeoted, will 
not be oonntenanoed by any one aoqnainted with their structnral cha- 
racter, contente, and rehitìre poaition. There is no bitnmen in the 
Boghóul parrot, nor any snbstance analogons to what has been termed 
ozokerite from Binny Qoarry, to which Dr. Bennett has referred. The 
last snbstance, indeed, melts at a beat considerably below that of 
boiling water. 

The pulpy condition of the originai material of the parrot ooals mnst 
bave beiBn favonrable for the molecnlar changes nsnally termed meta* 
morphic, which may bave so £ur modified the forme and stmctnres of 
the vegetable tissnes as to givo them a segregrated or ooncretionary 
charaoter. 

The author oonduded by remarking that the Boghead parrot conld 
not be considered as a new minercU apecies, for it is neither chemically, 
optìcally, nor meohanically homogeneons, as demonstrated in the papera 
of Professore Bennett and Balfour in the last part of the Society*» 
7Van«ac^09W. 

▲BOTIO F088ILS. 

CAPT1.IN SiB E. Bblohbb has read to the Brìtìsh Assodation a paper 
** On the Discoyeiy of the Ichthyosanms and other Fossils in the 
Arctio Expeditions." These remains were fonnd on the snmmit of 
Exmouth Island, abont 700 feet abore the sea^ the npper strata of 
which is a bed of limestone abont thirty feet thick, oontaining the 
fossils. The spedmens bave been snbmitted to Professor Owen, whe 
eonsiders them to reeemble the Ickthyoaomnu €ictetu9 of the Whitby 
lias. 

BOOKS À.vì> roasus fbok twè àbotio ÀBOHIPKIACK). 
SiR RoDSiuoK MvBciHisoR has read to the Geological Sodety a 
oommnnication '*0n the Rock Specimene, Organic Bemains, and Fosdl 
Wood, collected in the Arctic Archipelago by Captain M'Olnre and 
Lientenant Pim.'* The anthor gave a brìef account of the rock speci- 
mens snbmitted to his notìce some time since by Captain M'Olnre and 
Lientenant Pim, and stated that he had subsequently been faroured 
with an inspection of other specimen» collected by Sir E. Belcher ; from 
ali of which he inferred that the oldest sedimentary rock of the Arcti& 
archipelago is the Upper Silnrian limestone, which containci seyerat 
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eoniUi and other foeailB known in the formatioiiB of tlutt ago in Qoth- 
land, Wenlock, and Dndl^. No olear eridence has been afforded asto 
lille eziatenoe of De^onìan socka, thongk ertensive nuMoon of red and 
Ivown sandatone maj belong to that formation. Trae oarbaniferona 
ProtkkeU and Spiriferi haye been bronght home by Sir S. Belcher from 
Albert Land, north of Wellington Stndta ; and ooaly matter haa been 
deteeted in xnany localitieB. Secondary roÀa, it ia snnniaed, may exifit 
in the amaller idanda north of Wellington Channel, aa fofléil bonea of 
nnriana were found in them. Ab there are no dear tracea of the old 
tertiary rocks, the anthor inferred that the older depoàts of the Aietìe 
xegion had been elevated at an early period, and had remained in thait 
poaition dnring a yery long time ; for the objecta to which the attention 
of the geologist ia nezt diawn by the ooUections of the voyagers, are 
oertain ailioified atema of pianta, whiéh are widely apread oyer ali the 
ìalanda balween Wellington Ohannel and the eaat and weat coaat of 
Banki^a Land, and whieh, from the examination already beetowed on 
them by Dr. Hooker, appear to be allìed to, if not identical with 
eeniferona trees. At one spot, namely, Cozcomb Bange, Bsnka'a Land, 
and at a height of 500 feet above the sea, Oaptam M*01nre collected a 
larga Cpprtna^ nndìatingnishablft from C, iàUmdiea of the glaeial drìft 
of tiie Bntiah ialea. There are amali stema of pianta, some of whiok 
oxhibit passagea from a silicifiedoondition to that of lignite and of wood, 
and nunerons fragmenta of which seem to be referable to existing apeoiea 
of conifer». Most of the specimens were bnried in frozen mnd or siiti 
and theae have preaenred, dorìng a long period, their woody fibre in a 
naturai condition, 

Attention waa partLColarly direoted to the p<Htion of a tmnk of one 
of theae fir-trees, three feet aix inchea in dronmferenoe, whieh had been 
procnred by Captain Mudare from a raTÌne in Banks's Land, when 
mnch of the wood la strewed about, in different states of preservation, 
at heights varying from 30Q to 500 feet above the sea, together with 
Hsonea apparently belonging to an AUett resonbUag A, a&a (fk plant 
stili livìng within the Arctic circle)« O^e of Lieutenant Piin'a speoi- 
mena of wood frxmk Prìnee Patrìck^s Ldand is of the same charactery and 
mnch resembles Fiwm strobtu, or the American pine, acoordlng to 
Professor Qaekett, who refera another specimen, bronght from Heela 
and Qiiper Bay, to the laroh. 

Having alluded to the foct of the remains (ìnduding entire akeletona) 
of whales having been found by Sir E. Belcher to the north of Wellington 
Ohannel, at oonsiderable heights above the sea, the anthor inferred that 
the existence of the remains of these apimaU with those of fir-trees of 
oonsiderable size, in latìtndes ranging from 74^ te 78° IO', eoiUd be 
most eaaily ezpUined by anppoaing that the greater pc»iàon of thia rsgion 
was snbmeiged, when the remaina of whales and the Qyprinxt were 
lodged on a former submarine sorfÌBkoe, and when quauttties of wood 
were floated or carried by ice-fioes (acoompanied by much silt m^d 
detrìtus) frx>m the moutha of the nearest great riivera ; a subseqneqt 
elevation of snch sea-bottom having prodnoed the preaent relations. At 
the same time he admitted that a case which had been brought to hia 
notioe by Six S. Belcher, mi|^t induce aome persona to believe that 4>a 
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trees grew npon the spot wLere theùr remains are now fonnd ; ance 
that offioer examìned a trank in lat. 75° 80' north, and long. 92° 1& 
west, which he states to haye been in a vertical position, wìth its roots 
extending downwards urto a clayey and peaty soU vith sand. fiemark* 
able as tiiis case is, and leading, as it might, to the inforenoe that a 
▼ery different dimate prevailed here when sueh yegetation existed, the 
«utìior prefers the simpler TÌew aboTO mentioned to one which wonld 
neoessarìly involyo the hypotheses of^ — 1. A mnch wanner climate, at 
a time when these Arctic lands were high above the sea ; 2. A depres- 
Sion to the eztent of several hnndred feet^ to account for the distrìbu- 
tion of Arctic marine animala over the snrface ; and, Srdly, another 
éleTation to brìng abont the present confignration. In short, however 
wiUing to allow for great npheavals and depressions in qvaai'modem 
iimea, the author does not see how the co-existe»^ of the remains of 
whales and marine sheUs with living species of trees on the $ame Icmds 
ean be satisfactorily acconnted for, exoept- by a former action of drift, 
tfmilar to that wMeh ooyered Northern Europe and North America 
wìth erratics and débrit, — ^the polar examples diffeiing only from those 
^ether oonntrìes by the preserration of wood in its pristine oondition 
thiwigh the ezoessiye oold of the Ardio region, Since the abore was 
eommunicated, a loige series of specimens bave been reoeiyed from 
Gaptain Eellett and Oaptaìn Oollinson, which corroborate the foregoing 
<30inol]iàon8. 

COAL V08SILS 09 ROVI. BOOTIA. 

Mb. W. J. Dawson has read to the British Association a paper 
<< On the Fessila of the Goal Formation of Nova Seotia," in which he 
deserìbed the strata of the ooal-measnres of that country as extending 
to a depth of no lessthan 14,00,0 feet, containing 60 distinct surflaoes, 
^Qf^red with pianta aad trees. He spoke of the marine and land depo* 
sits coUeoted in the delta,- where the roots of the calamite hold toge- 
iher ihe mud which, formìng into flats, sink down to raceive others. 
Mr. Bawaon's paper was illustrated by a rieh collection of specimens of 
ihe£QfiBÌls, 

In a oonversation which followed, it was shown that many of the 
£q8sì1 remains deseribed by Mr. Pawson as exìsting in the coal-forma* 
tions of Noya Scotia are to be found also in the coal-fields of Scotland. 


. VOflSII» SIBENOID 1U.VKAL VBOK JAXAIOA. 

. Fbofbssor Owbn haa read to the Qeological Society a paper on thìs 
fossil, which is completely petrìfied and adherent to the mass of rock 
in which it is embedded, and by the fracture of which into thxee pieces 
k. was brought to light. Sufficient of the matrìx has been deared away 
to demonstrate the mammalian character of the occiput ; the round 
erbit tumed upwards by the outward development of its lower border ; 
the large, almiost horizontal, nostril^ extending to between the orbita ; 
^thick, eonvez, deflected muzzle, formed by tiie pre-maxillary bonea ; 
and a lower jaw which resembles in some of its chaxacters that of the 
manatee. The texture of the bone shows the same dense compact cha- 
racter as in the sirenoid mammals. The forepart of the lower jaw 
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eontaiiis inciaors and a canine ; the molars are. nomerous, with two ot 
more roots, adajyted, like those of the manatee, far brnising y^;etable 
substances, but with a different form. The author tenns this fossil 
mammal the Prorastotnus nrenoidea. It Ì8 hx)m a compact lìmestone^ 
underlying and different from the ordinary carìons tertiary limestone of 
Jamaica, and restìng on conglomerate and sandstone in the centrai ìof^ 
ground of the island, and snbmitted to the anthor^s ezaminatUm bj 
Mr. H. H. Shirley, of Freeman*s Hall estate, Jamaica, near wMdk 
place the foaail was found. — Literary Oaeette, No. 2002. 


IUÌM1.IH8 Of THS PKfrHODON TIGBIOEPS VBOX SOUTH AFBIOA. 

Pbofbssob Owen has read to the Geologìcal Society, a paper, whereiit 
he descrìbed a newspedes of extinct bidental reptile (DicyÌMdon tiffri» 
cep8)f transmitted by Mr. A. G-. Bain, from South Africa. The 
sknU snrpasses in size that of the largest Walma, and reaembles that^ 
of the lion or tiger in the great derelopment of the oocipital and paiìetal 
rìdges, the strength of the sygomatic arches, and the ezpanae of the 
temperai focHue, — ali indicating the possesàon of temporal (bitmg) 
mnscles as laiigely deyeloped as in the most powerfnl and ferodona of 
the camivoroiis mammalia. This uniqne modification of a sanroid 
skuii is as0ociated with the preeence of a pair of long, curred, sharp* 
pointed, canine tnska, descending as in the machairodns and walnu, 
outside the lower jaw when the month is shut^ these tnsks being de- 
yeloped to the same degree as in the smaller species of Dicynodaii 
(i>. lacerUctpSy D, testudicep», &c.,) desciìbed by the anthor in a 
former memoir ; and, as in those species, so in the present more 
gigantic one, no other trace of teeth was discemible, ihe lower jaw 
being edentnlons, as in the extinct Bhynchosanms, and the Chelo- 
nian reptóles. Most of the extinct reptiles exempUfy the law of the 
preyalence of a more general structnre, as compared with the more spe- 
dalized stmctores of existing species. The lÀbyrinthodonts combined 
Sanroid with Batrachian characters ; Rhynchosaarus, Sanroid with 
Chelonian characters. The Ichthyosaimis had modifications borrowed 
from the dass of fishes, and the Pterodactyle others borrowed firom the 
type of birds and bats, — ^ìn both cases engrafted on an essentìally san-- 
roid basis. The Bicynodonts — which were like lizards in their more 
important cranial character, as, for example, the divided nostrils, the 
dependent tympanic bone, and the pair of symmetrical snbocdpital 
drocesses — ^resembled the crocodiles in the extent of ossificàtion of the 
oodpnt, resembled the Trionyces in the extent of ossificàtion of the 
palate, and in the form and position of the i)08terior nostril ; and re- 
sembled the Chdonia generally in the edentnlons trendiant border of 
the whole of the alyeolar part of the lower jaw, and of a great part of 
that of the upper jaw. £ut they also superadded to this composite 
reptìlian stmcture of the skull a pair of long, sharp, descending tuaks, 
and temporal foss» and rìdges, which seem to haye been borrowed 
from the mammaUan class. 
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ON THE GEOLOQIO &ANOE OF THE PTERTQ0TT7S FBOBLEMATICTTS. 


BT THE RBV. W. S. STMOKDS, F.G.S. 


ti 


OiTB of the Btaiuagest organìams of the foxmatioii,'* says Mr. Hugh 
Miller, in The Old Red S<vnd^one, '^is a fosail lobster of sach huge 
piroportìoiifl, that one of the ayerage-sìzed lobsters, common in onr 
aarketfly might stretch its entire length acroBs the continnoiis tail-fli^ 
in which the creatore terminated.'* 

Tliìs crostacea ìs the ** seraphìm"' of the Forfarshire quarTymen, and 
-«ras for a long time snpposed by Agassiz to he a *' fish." Mr. Hngh 
Miller gìves an interesting account of the rèstoratlon of the '* lobstet'* 
by the great ichthyologist himself. 

Kearly allied to the Scotch fossil and the recent Limnlos of the 
Weet Indies is the Pterygotos problematicns of the Siluiian rocks of 
Sngland, and the object of this paper ìs to draw the attention of geo- 
legaste to the remarkable range of tìiat crostacean, and the associatbn 
of a hlghly-organized entomostracan wìth gronps of fossils so widely 
■eporated as are the trilobites and moUuscs of the Garadoc conglome- 
iato from the ichthyolìtes of the Old £ed Sandstone. 

In the ooUection of the Malvem NatnnJ History Field Club is a 
portion of one of the *^ thoradcfeet," discoTered by Mr. John Barrow, 
in the Caradoc conglomerate of Eastnor Park. This fosail is alluded to 
l^ Sir B. Murchìson {SUwriaj p. 237)» to whom the drcnmstance of ita 
detection was conunnnicated by the late Mr. Hngh E. Strickland. It 
is aaaooiated with lingula cmmena, lingula attenuata, arca Eastnori, 
and pterinea orbicularis. 

Another ** thoracic foot'* was found by the writer at the base of the 
Upper Ludlow shaks at Gorstley Common, Newent, Oloucestershìre, 
and was examined and named by Mr. J. W. Salter. Shynconella 
Wilsonioccura in the same rock 1 

The fine specimen of the limbs of this palseozoic crostacean in the 
Galnnet of the late Mr. H. Strickland, has been fuUy described 
(Quarterly Jowrwd ofikeQedogical Society^ Nov. 1852, voi. yiii) by 
Ifr. J. W. Salter. The locale of this fossil was in dose prozimity to the 
Upper Ludlow ''bone bed" of Hagley Park, near Hereford ; andìt was 
diaooTered assocìated with aTicula retrofleza, orthis lunata, and orlncula 
rugata by the late Mr. Mackay Sèobie. 

A few weeks ago I examined a fine collection of the remains of 
pterygotus in the cabinet of Mr. £. Banks, of Eangston, from the 
*'tilestones" of Bradnor Hill. One of the claws of this animai is 
superior to the fossil of Ha^^ey Park, while thoracic feet, spines, and the 
platea figured (Sihi/naM System, PI. lY. 4 a), occur in great abnndance. 
The only fossil hitherto detected in the '' tìlestones," with the remains 
ài pterygotus, is lingula cornea. The ''Arbroath paving-stones^* of 
the old red sandstone contain numerous fossils of the same crustacean 
{SUikridbf p. 247). Thus, we haye a range for the pterygotus fi:om the 
Caradoc conglomerate to the DoTonian rock of Arbroath indusive — a 
range even greater than that of the long-lived Calymene Blumenbachii, 
— EdinHywrgk New Phiiotophical Jownud^ Ko. 2. 

s 
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F08SIL8 IN THl LIXBSTONSB Of DUBITESS, BITTHEBItiKO. 

Mb. C. W. Pbaoh, in a paper read to the Boyal Physical Society, 
after stating that the lìmestone beds of West SnUierlandshire had been 
referred by Mr. Hngh Miller to the old rad sandstone formatioiiy 
althongh the absence of fosmls had preyented his asserting this poà- 
tively, stated that he had been fortunate enongh to detect in the lime- 
stone of Dumess distìnct traces of spirai shells, probably goniatites or 
clymeni», which exist, thongh not abundantiy, between Balnakiel and 
the Eyle of DnmeBS. Besides the whorled shells, coral-like marldngs 
were very abnndant, as well as the pipe-like forms fonnd by Mr. Miller 
in the qnartz rocks of Assynt. He found amongst the blocks scattered 
OTer the f&oe of the country aronnd Dumess, and on the tops of the 
dykes, several containing these strange fonns, and he immediately de- 
tected their similarity to those he had fonnd at Goran Haven, Com- 
^Tall, in the qnartz rocks. The Gomish ones he described in a paper 
pnblished by the Boyal Geologica! Society of Comwall, as b'ke the 
sandy tnbes made by the SahélUvria <dveol<Uay so abnndant on tibat 
coast, and occasionally fonnd on ali the coasts he was acqnainted with. 
He stili saw the resemblance in the Sntherland ones, and it would be a 
▼ery interesting fact if, besides these ''pipes,'* trilobites, orthidse^ 
&c., shonld be fonnd in the Assynt qnartz, as well as the Gomish. 

Mr. H. Miller stated at the dose of Mr. Peach*s paper, that he had 
twice visited the north and west of Sntherland, in order to acqnaint 
himself with the character and relations of the formation in which Mr. 
Peach had been so sucoessfol. But though he had examined with 
some little care the cherty concretions of the limestone of Dnmess, he 
had found no such decided organisms as, one at least, of the specimens 
on the table. The apparent whorls in the rock had attracted hls 
notice ; but the region was one in which mistakes had already been 
made ; M'GuUoch had regarded the white cylinders of Stone(Jimbie 
as organic ; and the late Mr. Hay Cunningham had fallen into what 
was deemed a sìmilar mistake respecting the supposed tnbes of Loch 
Erribol ; and as he conld get no such unequiyocal organisms as the one 
on the table, he did not venture to come to any oondnsion regarding 
them. One well-preserved fossil, howeyer, helps to throw light on 
many obscure ones, and such was the cast spedally referred to by Mr. 
Peach, now before the Society. It was evidently that of a whorled 
shell, though, as its whorls were not on the same piane, neither a 
Olymenia nor a Gùniatite. It was not improbable, however, that the 
other whorled shells on the table belonged to the former genus — a 
genus of which no fewer than forty-three species had been found in the 
old red sandstone of other countrìes. Mr. Miller then went on to show 
the stratigraphical relations of the Dnmess limestone. It was overlaid, 
he stated, by a vast deposit of qnartz rock, corresponding apparenti^ 
to tiie sandstone of Tarbat Ness and Dunnet Head, and nnderlaid by a 
coarse-graìned red sandstone, the analogue, it would seem, of the great 
conglomerate; while, the limestone iteelf appeared to belong to the 
same geologie horizon as the flagstones of Gaithness and Orkney, and 
the fifih-beds of Gromarty and Boss. No very decisire finding, how- 
ever, could be based on the oiiganisms yet found. 
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Sir B. I. MurcliiBon has read to the Brìtish Associ&tion, a paper 
'* On the Belationa of the Oxystalline Bocks of the North Hìghlands 
and the Old Bed Sandstone of that Begion, and on the recent Fossil 
Discoverìes of Mr. 0. W. Peach." This paper contained an elaborate dJB» 
cussion of the position of the limestones of Dumess and Erribol in the 
geologica! series. The author stated that the fossils discovered by Mr. 
Peach, in the former of these limestones, bave been snbmitted to Mr. 
Salter, vho considers them to approaoh yery closely to the genns 
Baphistoma, fonnd in the Lower Silurìan limestones of Gtirran. He 
stated that in the North of Scotland there appeared to be a regolar 
Buceession of rocks from the older to newer, in passing irom west to 
east. 

THB LSSS KNOWN FOSSIL FLORAS OF SCOILAND. . 

Mr. Huoh Miller has read to the British Association the following 
ìmportant paper on this subject. 

\ Scotland has its four Fossil Floras : its Flora of the Old Bed Sand- 
stone, its carboniferons Flora, its oolitic Flora, and that Flora of appa- 
rently tertiary age, of which His Qrace the Duke of Argyll fonnd so 
inteiesting a fragment, overflown by the thick basalt beds and trap 
tnffs of Muli. Of these, the only one adequately known to the geolo<*> 
gist is the gorgeons Flora of the coal-measnres, probably the richest, 
in at least individaal plants, which the world has yet seen. The others 
are ali but wholly unknown. Two of their nnmber — the Floras of the 
Old Bed Sandstone and the oolite — were then illnstrated by Mr. Miller. 
The two great Floras — remote predecessors of the ezisting one — ^that 
once coyered with their continnous mantle of green the dry land of 
what is now Scotland, are represented by bnt a few coniferons fossils, 
a few cycadaceous fironds, a few fems and club mosses. We stand, 
says Mr. Miller, on the further edge of the great Floras of by-past 
ereations, and have gathered bat a few handfnls of faded leaves, a few 
broken branches, a few decayed cones. The Silurìan deposits of our 
country have not yet famished us with any unequirocal tiaces of a 
terrestrial yegetation. Professor Nicol, of Aberdeen, on subjecting to 
the microscope the ashes of a Silurìan anthracite which occurs in 
Peebles-shire, detected in it minute tubular fibres, which seem, he 
says, to indicate a higher class of yegetation than the alg» ; but these 
may have belonged to a marine yegetation notwithstanding. Associated 
with the earliest ichthyic remains of the Old Bed Sandstone, we find 
yegetable organisms in such abundance, that they communicate often a 
fissile character to the stone in which they occur. But, existing as 
mere carbonaceous markings, their state of keeping is usuaUy so bad, 
that they teli us little else than that the antiquely-formed fishes of this 
remote period had swam oyer sea-bottoms darkened by foreste of aigea» 
The immensely deyeloped flagstones of Caithness seem to owe their 
dark colour to organic matter, mainly of yegetable orìgini Sostrongly 
bituminous, indeed, are some of the beds of dingier ^t^ that they 
flame in the fire like slates steeped in oil. The remains of terrestrìal 
.y^^tion in this deposit are greatly scantier than those of its marine 
Flora; bnt they must be regarded as possessing a peculiar interest, as 
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tha olà&B^ni amt da» in, at least, ihe Brìtish Idaiidfl, wbose trae 
place in the acale oan be Mtisfaotorìl j establìahed. In the flagstoneÉ 
•f Orknej there oocnra, ihongh rezy nurelj, » minute yegetabl» 
eiganiflpiiy whìeh I haye éavwhan deecribed as having mudi Ihe ap* 
fearanoe of one of onr amaller feraa, aneh as tbemaidenhair spleenirtorl 
or dwaif moonwort. 

Bnt the ▼egetable arguÒMm of the fonaation, indioatì.Te of the hìg^esi 
lank of aay yet foond in it^ ia a trae wood of the oone^beaiing oàrder. 
I bdd open the nodnle whioh eontaìns thie spedmen, in one of ih» 
iflhthyi^te beds of Oromaity, lather more than eighteen years ago; 
bat thongh I deecribed it, in the first edition of a little work on Tke 
Old Red Samdgtonty in 1841, as ezhibiting the woody fibre, it waa nel 
nntil 1845 that, "wìth the asdatance of the optical lapidary, I snbjeeted 
ite stnicture te the test of the microeoope. It tnxned ont, as I had 
antidpated, te be the portion of a tree ; and on my Babmitting the 
prepared spedmen to one of onr highest anthorìties, the lateMr. Wil- 
Uam Nìool, he at onoe dedded that the ''reticnlated textore of the 
transverse aection, thongh aomeirhat compreBsed, deariy indieated a 
eeni£Broii8 oiigia." I may add» that thia most andent of Soottàdi 
ligttitee preaented aeveral pecoliarities of etmetnze. Like some of the 
iiiancarian» of the ivarmer latitadei, it exhibits no linee ef yearly 
growtib; itsmednllary rays are deader, and oomparatÌTely ineon* 
qMenons ; and the dieca whidi mottle the aideB of ite aap diambua^ 
vhen YÌewed in the longitadinal aedion, aie ezoeedingly minute, and 
aie xanged, ao £ur aa ean. be judged in their imperfeet etate of keeping, 
in the alternate order peonliar to the Aranearians. Qn what perìishà 
land of the early Faleaaoic agee did thia yenerably antique tree eaat 
zoot and flovriah, when the eztinet genera Pterichthya and OooooBteoa 
▼ere enjoying life by milliona in the sunoanding ooaa l ong ere the 
Slocaor Panna of the ooaI>mea8iires had begonto be! The GaithnesB 
iagsfconea bave fniniahed one YegetaUe oiganiam appaieatly higher in 
the scale than theee jnst described, in a well-marhed spedmen of 
Lepidedendron, which.ezhibitfl, like the Àrancarian of the Lower Old 
Bà» thongh iesB distinoUy, the internai structoze. It waa foond 
ahont aixteen yeara ago in a payement qnany near Clockbriggs — ^the 
laat station on the Aberdeen and Foi&r Bailway — as Ihe trayeller ap- 
pvoadieB the laitter place from the north. Abioye this grey flagatone 
linmation liea tìie Upper Old Bed Sandatane, with ita peenKargronp 
ef ichthyic ergaaisma, none of whidi seem spedfieally identical wiÀ 
thoee of dther the Gaithness or the Foiftohiie beds ; for it is ab in- 
tereating cireuBstanoe^ snggestite snrdy of the yast perìods whìdi 
nmst haye elapsed dnzing its depodtioB, that the great Old Bed system 
haa its three distìnct platfiorms of oigaaie eziatenoe, eadi whd^ dif- 
feeent from the othora. Generìcally aiod in the gronp, howeyer, the 
Upper fiahea nuMh more doady reaemble the fidnea of the Lower, or 
Oi^^ees «nd Gromarty platform, than they de thoee of the Foiftrahire 
«Mi Kineardinaone. 

In the uppeimost beds of the Upper Old Bed foimation in Seotìand^ 
whidi aie nanally of a pale or li^^t ydlow eoloor, the yegetdl)le re* 
maina again beoome stnmgly eaitxmMeona, bat their state of preaerva-^ 
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tioit oontiimeB bad^— too had io admìt of the detennìnatlon of eìthef 
•pedes or genera ; and noi nntìl we rìae a Tory litde beyond the system 
do we find the remains of a Flora eìther rich or well preserred. But 
tery remarkable ìs the change which at this stage at once oecnrs. W« 
pan at a single strìde from great poverty to great wealih« The sud* 
d^uiesB of the change seems soited to remìnd one of that ezperieneed 
hy the Toyager when, after traTergmg for many days some wìde ezpanM 
of oeeany unvaried save by ita hanks of floating sea-weed, or where^ 
eceamomaìly and at wìde intarvals, he pieks np some leaf -hearing boxtgh, 
or marks some fragment of drifb-weed go floating past, he ent«B ai 
length the shdtered lagoon of some coral ìsland, and sees ali aronnd 
ihe deep green of a tropical Tegetation descendìng in tangled luzurìaiiot 
to the wflìer^s edge — ^tall, erect ferns, and creeping Lycopodiace»; and 
the paodanns, with its aezial roots and ita serew-like dusten of nar* 
rnw leaTes ; and high over ali, tali palms, with their hnge pianata 
d&onds, and their corìotiBly aggr^gated gronps of massiye froìt. 

In this noble Flora of the ooal-measares mach stili remains to ba 
dona in Sootland. Oiir Lower Carboniferons roeks are of immensa 
deveiopmait ; the limestones of Bnrdie House, with their numerous 
terrestrial plants, oocnr many hnndred feet beneath onr mountain lime^ 
stones ; and onr list of vegetable species peculiar to these lower deposita 
ìs stili Tery incomplete. Bren in those higher carboniferons rocks 
ffHh whioh the many coal-workings of the country bare rendered na 
^om p a r at iT ely fEtmiliar, there seema to be stili a good deal of the aew 
and the nnknown to repay the labonr of future ezplorers. It was only 
in 1854 that Mr. Gourlie, of Glasgow, added to our fosail Flora anew 
Yolkmannia £rom the eoal-field of Caiiuke ; and I detected very ré- 
'Oently in a neighbouring locaJìty, though in but an indifferent state of 
keeping, what seems to be a new and very peculiar fem. There ìs a 
Stì^naria, too, on the taUe, very ornate in ita sculpture, of whieh I 
haye now found three specimens in a quany of the coal-measures near 
Portobello, that has stili to be figured and descrìbed. In this rìchly- 
omamented Stigmarìa the charaeterìstic axeoim present the ordinary 
jBMpeet ; each, however, forma the centro of a seulptured star, consiatinff 
of £rom eighteen to twenty rays, or rather the centra of a scu^ptered 
flower of àie eomposite ozder, resembling a garden daisy. In eonda.- 
aion, Mr. Miller spoke of the profnsion of fornài wood — no mudi 00 
that recently, along with two fr^da, he had ooUected aoveral cart-loada 
of fosail trees, showmg the ooorse of creation. 


tossili euEM. 
Da. HooKia haaoommunìoated to the Cfeokgieal Society two papen^ 
1. * * On some small Fossil Seeds from Iiewìsham.** These minute seed* 
Tenels were found by the late Bot. Kr. Délaoondamine. They ooonired 
in the ^'Flanorbifr-bed,'* assooiated with firash-water sheHs, a few dicoty^ 
ledonous leaves, and àie leaves of fienur and other monocotyledons. The 
flora of this portion of the eocene serìes appeara to indicate a climate not 
dissimilar from that of Bngland at the pnsent day. For these little 
fossil seed-Tessels the author finda it diffieuH to indUcnte a relationahip 
.«moQg «zistìttg pla&ts* The fona and straeture of the séed nm<di n* 
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semble thftt of magnolia ; bat the sac oontains numerona spores of s 
cryptogamic character, and perhaps it may rank nearest to Fems. The 
ftuùior suggests Rhytidoaporum (wrinkle-spore) as a provisional geneiic 
name, and refers it to the same species as Brongniart^s CarpolUe» 
ovìUtm.f from the Paris fluviatile tertiaries. 2. '* On some Binali 
Fossil Seed-vessels from Borey Tracey." These little fossils occor 
plentifolly in the Bovey lignites vith which Dr. CTroker has fìiTonred 
the Kew maseum« The lignite itself is formed of coniferoos wood ; 
and a cone, not distinguishable in its fossil state from the cone of the 
Scotch flr {Pinu8 tylveatris)^ has been found in these deposits. These 
small seed-yessels, howeyer, bave no relation with the conifene, and, 
like the little fossil seed-vessel from Counter Hill, alluded to in the 
last paper, are not jrcferable to any known plants. The anthor, hoir- 
ever, regards them as belonging to a group of plants more nearly allied 
to fems than to any other known living order. Dr. Hooker reoognises 
these fossils as the Follicvlites minutvlu$. The genns to whìch these 
jfoBsll seeds are referred is Zenker's, who described an allied species» 
and the specific name is Stemberg's ; specimens bave been fignrcd fremi 
the brown coal of GFermany, and the Carpolite$ thalictrwdea of Brong- 
niart, from the Paris tertiaries, belongs to the same genns. 

ITEW FOSSIL. BIRD. 

The discovery of a fossil tibia of a gìgantic bìrd, in a day 
deposita at Meudon, neai* Paris, has been announced to the Academy 
of Sciences. The bone is of a species of which no remains are 
known to ezist ; and it is qnite different to those that bave been found 
of the large birds from Madagascar and New Zealand. Judgìng from 
the fossil, the bird must ha-ve been twenty times bigger thim a wild 
fiwan, and must have weighed upwards of 400 Ibs. The Academy has 
charged a committee of its members to make a detailed report on tìie 
fossil. — Literary Gazette, No. 1998. 


EARTHQXTAKS IHDICATOB. 

Db. Ebeil, director of the Obeervatory at Vienna, has ìnTented aa 
instrument by means of which he c^n discoyer the intensity and direc- 
tion of shocks of Earthquakes. It is composed of a pendulnm oacillating 
towards any point, and at the lower extremity of which is fixed a vertical 
cylinder, containing a watch-movement which causes it to tum on its 
axis once in twenty-four hours. dose to this cylinder is placed an 
npright piece of wood, to which is fixed an elastic arm, carrying a 
pencil coming in contact with the cylinder, on which, as long as the 
pendulum is stili, is described an uninterrupted line; but as soon as 
the earth mores, and the pendulum consequently makes some oscil- 
lations, the pencU traces on the cylinder marks, the length and Tarìety 
4>f which show the strength and direction of the shocks. 


XABTHQITAKB9 IK 1854-5. 

New Zecil<md,'-^The wrìter of a letter from the Yalley of the Hutft 
relates : — On January 23, we were sitting round our table with a friend 
wheo, at half-past nine o'dock at night, without the xxuubling notioe 
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wliich eartliqnakes generally gire us, the shock commenced : the house 
waved to and fro, rocked, and jumped, as you might fancy a ship 
wonld when sbe strikes on a rock ; the lights were dashed off the table, 
books, glass, china, &c., on the dielves round the room, carne down, 
together with the chimney, part of which fell inside and mixed with 
the ruins of the fumiture, &c. Our friend jumped out of the window, 
and clnng to a post outside, but was thrown down then, and oblìged 
to lie on the ground. I rushed to open the door, for fear we should ali 
be jammed in, with no means of ti^dng the family out of the house, 
but it was some time before I could open it, and then only by watching 
the waying of the house ; and when the door was opened, and I let go 
my hold of it, I was thrown down, and could not rise on my legs 1^1 
the shock was over, which lasted about three minutes. No house, but 
one built with posts let into the ground, and wooden houses put to- 
gether like a box, as the houses in this country are built, could bave 
outlived such a rattling. Erery one in this yalley (of the Hutt) lived 
in tents for some weeks, as the shocks continued for some time. This 
part for many square miles is rent in every direction ; cracks in the 
ground of many feet in length, and from a few inches to several feet 
deep, exist over very large spaoes, at short intervals from each other; 
our horse-track to the river, which is about half a mile off, has more 
than twenty such across it, twelye of which opened and shut with 
TÌolence during the shock, and threw water to a considerable height 
over the surrounding bu^es. I saw the water, cracks, sand, and 
mud which were thrown up, the moming after. Fiye natives were 
killed in one house in this valley, and one man only in Wellington, fiffcy* 
four miles off. There — sincethe last seyere shocks, sixyearsago — they 
have built what they imagined to be earthquake-proof wooden houses, 
and though some of them are much damaged and much property de* 
stroyed, only one or two are down. Ali the brick and mortar ones, 
however, and ali the chimneys, are down, although they do not appear 
to bave felt the shocks so much as we did. Wellington has, howeyer, 
been raised by tiiie first shock two feet in perpendicular height, and 
some inches since by the slìght subsequent ones. We suppose that we 
also are raised up, judging by the sea-coast ; where the former low- 
water mark was it is now high -water mark. 

South Australia. — ^A Correspondent residing in the neighbourhood 
of Trurohaacommunicatedthefollowing : — " About eight a.m. a slight 
yìbration of the earth, supposed to be the shock of an earthquake, war 
experienced in this neighbourhood. At Truro it caused a dnll 
rumbling motàon, suqh as would be produced by a heayily-laden wagon- 
passing somewhat quickly by. At Baiton, one mile distant, the Ben- 
sation was considerable, — ^bnildings shook to their foundations, plates, 
&c. for the moment, clattering on the shelyes, and persons being con* 
scious of a staggering impulse as they stood on the floor of their houses. 
How far beyond us this tremor extended I am unable to state. The 
air at the tòme was tranquil, and though hazy, the sky was almos^ 
cloudless ; there were no indications of a tempest either near or remote^ 
nor was the beat excessiye."— ilicteufe Times^ 
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Japam, — The foDowing ìb eztncted from the letter o£ an offioer o£ 

bar Majesty'B «hip ^ dated Nanga^ki, Japan, September 29, 

1855 :--On the 2Srd of Deoember, 1854, the KnsaiaDL £r]gate Dìomo^ 
lying in tiie Bay of Simoda, island of Niphon, experìenoed the shock 
of an earthqnake, which eyentoally canaed her total destruction. At 
8 80 1..M. on the aboYe day, being desirons of shifUng their berth, they 
aent a boat to lay onta amali anchoron the bow, and at 9 SOanotheranchor 
was laid ont on the qnarter. At 9 45 she was obsenred to shake rery 
mnch for abont a minnte. At first they imagìned her to be agronnd, 
boi on Bounding, eight fiftthoms water were fonnd round her. The day 
WBS beautìfally fine and clear, the aky wlthont a doud, and the water 
perfectly cahn« At 10 1..K. a largo ware was noticed rollìng ìnto the 
bay, and the water on the beach yery rapidly rìsing, immersed the 
viUage of Simoda ; it appeared to them on board the frigate as if the 
viUage was sinkìng. A large Japanese jnnk was drìven on shore with 
▼ìolence, bnt the frigate held to her anchors. The cutter and captaìn's 
gìg, which had been nndergoìng repaìrs on shore, were seen drìftuig ont 
to sea, and a boat was sent to pick them np ; bnt abont fire mìnntes 
afterwards, the water (now very mnddy) was obsenred rushing ont of 
the bay. The boats had barely time to fetdi the ship when a second 
waye roUed into the bay. Thìs carried on shore ali the boats that were 
afioat, and on its receding, ali the honses that had fonned the TÌllage of 
Simoda were washed into the bay, oovering the water with mins of 
honses and wrecks of jnnks. The frigate now dragged her anchor, and 
the seoond bower anchor was let go, bnt the ship had not time to bzìng 
np when a third ware, laiger and more impetnoos than the preoedìng^ 
carne roUing in. At 10 15 the water again reoeded, and only one 
sditary bailding pointed ont the site of the former TilJage, and that was 
a Japanese tempie» in prooess of being built. A eolnmn of smoke was 
obfl^ed on the side d the bill, bnt no one conld see whenoe it came^ 
while a strong snlphnrons odonr filled the atmosphere. After this the 
water advanwd and receded so qnickly that regular whirlpools were 
formed in the^bay. At 8 eTerything w&s stili, and the ship in twenty- 
two feet water» making twenty-two ìnches erery honr ; around nothing 
conld be seen bnt wrecks of jnnks and firapoents of honses. The 
whole of the day had been remarkably fine, the wìnd light, firam 
N.S., the barometer stood dnrìng the whole day at ^9 '87, and 
the thermometer 58 Fahrenheit. It was late in the evening before the 
^chors were deared. The people on shore stated the loss of lift 
smong the Japanese amonnted to 800. On the 25th they vìsited the 
shore, and so complete had been the destruction that it was impos- 
sible to find a trace of the town. 

In a letter wiìtten by the Ber. Joseph Edkins, and oommunicated to 
the AthenaBum, No. 1441» is noticed the ootncidenee in time of a 
vemarkable rìsing of water in ali the land streams near Hangchew, 
Hoocbew, and Eiahing. It happened on the 24th of Decomber, the 
^y after ihe earthqnake at Simoda» at 5 p.x. The water rose to 
dìfferent heights, Tarying £rom half a foot to two or threefeet in yaxìoug 
parte of the region containing those thiee dtìes. The water had gene 
back to its own leyel in half an hour. Nothing has been said of any 
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àheratioxiB in tìie foim of the land sni&ce. The land streams in that 
region are qnite shut off from the sea by a system of embankments 
made long ago to keep ont the waters of the ooean. The water at 
Hangehew and Ohapoo is a little salt» throngh the oozing in of sea-water, 
Imt there is neyer any tide there inland. The tides that come in by the 
mouth of the Yang-tsze-Ejang do not reach to thìs part, extendìng no 
fnrther than sixty miles np the Shanghae riTor, the Hwang-poo. 

Twrhey, — A letter in the Times of Ist of March, from Constantinople^ 
States : — Yesterday, at five minutes past three in the aftemoon, the shock 
was felt,and it lasted, as nearly as can be compnted, about half a minute. 
The motion was a shajp, rapidtremblìng, whichcausedeyerypane of glass 
and erery tile on the hoosetop to rattle ; bnt the violenoe of the move- 
xnent was fu: beyond that wMch is generally felt in the earthqnakes of 
the coast of Asia Minor. Between three and five o'clock, no less than 
six shocks were counted ; two took place between aeyen and eight 
o'clock in the evening, and the last was at a few minutes before mid- 
night. The motion was chiefly felt in the upper rooms of housee, 
where glasses were thrown off the tables, and persons who were stand- 
ing were obliged to sit down or to cling for support to some fized 
object. The British Embassy, one of the most solid edlfices in 
the country, had a stack of its massive chimneys thrown down. Eveiy 
beli in the palace rang violently, and eyen in one or two churches. A 
number of minarets in Stamboul and Fera were thrown down. Business 
was to a great degree suspended, and husbands and brothers hastened 
hometo see if the female part of their &milies had receiyed any injury. 

From another letter, dated 8th of March : — The accounts from 
Broussa are tenìble. l^e Earthquake had lasted fiye days. The great 
shock of the 28th February destroyed a part of the town, and kìlled or 
maimed nearly 800 of the inhabitants. The commencement of the con- 
Tulsion was preceded by torrents of rain, which lasted more than 
twenty-four hours, aocompanied by high wind and occasionBd thunder. 
At three o'clock tibe sky beoame suddenly oyercast — a strong smeli of 
sulphur was peroeÌTed, and the first shock, in less than a minute, 
OTorthrew mosques, houses, and bazaan. Nearly eighty mosqueswere 
greatly shaken ; not one in the whole city has escaped some damage. 
The khans were mosUy injured, and fiye of them were oompletdy 
destroyed, crushing soores of their unfoitonate inmaies. Of the silk 
f aetories, scarcely one has escaped without damage, and a great number 
of women lost their liyes by the fedi. Largo masses of rock wer« 
detached from their beds, and came craahing down the sides of Olympus 
into the neighbourhood of the town. In one place seyeral houses were 
cmshed by <me of these avalanches. The old wall and fort were shaken 
to the ground, and in their fall buried ten or twelye houses and the 
factory of Hadji ATiftgf.ftflw^ a Qreek manufetctorer, who also lost his life. 
As the shocks continued during the night, the whole population at once 
quitted the town, and encamped in the neighbourhood. 

The Mommg] Chronicle Correspondent, dating Broussa, Aprii 11, 
writes : — "Yesterday evening, shortly before eight o'clock, two or 
three vìolent t^ocks of Earthquake were felt bere. In five minutes 
every public monument and building in Broussa was a heap of ruins. 
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The city was destroyed — ^fire Laving deyoured whai relics the earth* 
quake had left. Among other noble monnments that have ■ perìshed 
ia the magnìficent mosque of Onlou Djami. Two minarets of thls edifioe 
were overthrown in the former earthquake, and the cupola cracked. It 
is now wrecked from top to bottom, leaving nothìng bnt a pile of cmm- 
bled stones, amidst which the celebrated twrbéaot the first Sultan are 
baried, AH the other mosques haye experìenoed a like fate. No stone- 
baili house in Broussa has resisted the terrible shocka. Enonnons 
masses of earth and rock were detached from the flanks of the moun- 
tain, above the upper streets of the place, and rolled down upon the 
Jews* quarter, whose destruction they completed. News has arrired 
that the village of Tikindji, situated about a league from Broussa, has 
been totally destroyed. Several hamlets and farm-houses in the vicinity 
are also reported to have been wrecked by the convulsion." On the 
same day shocka were felt at Constantinople, but without any serìous 
injury to the buildings. The destruction of Broussa reduced seyenty 
thousand people to a state of deep distress. 

Mr. Consul Sandison has communicated to the Geologica! Society 
the following note upon the earthquake at Broussa : — After the lapae 
of six weeks from the first great shock, and its succeeding lesser tremors, 
a far more severe shock occurred on the llth of Aprii, at 8 p.x. The 
shock, which lasted thirty seconds, and was suoceeded throughout the 
night by incessant and alarming shakings, together with an awfdl con- 
flagration, has totally destroyed the city. Several neighbouring villages 
also suffered severely. The earthquake appears to have spent its shoÀs 
immediately under Broussa and the country within a radius of about two 
leagues from that centre. This earthquake was accompanied by the out- 
bursts of new springs of hot water at the sites of the hot minerai batha ; 
and the former streams have been greatly increased in volume. 

Switzerland. — A wrìter in the Scotsman (C. M.) says that in n 
letter to M. Prevost of the Institute, M. Edward OoUomb states that 
Earthquake shocks never ceased in the Yalais from the 25th of July 
for several days. The focus of greatest distui'bance was above Stalden, 
on the norUi side of Monte Bosa. At the commencement, the shocks 
were felt over a radius of a hundred leagues. They led to the sub- 
mendon of a great port of the cultivated land, either by causing a sub- 
sidence of the soil, as the people supposed, or by openìog new springs. 
It ìs stated that when the shocks began, the birds, especially tìie 
swallows, disappeared. 

ItaZy : MUcm. — A severe shock of Earthquake was felt at Milan on 
July 25, in the direction of east to west. It lasted five seconda, but 
caused no damage. Most of the clocks in the town stopped, and the 
thermometer fell from 27 deg. Béaumur to 14 deg. (81 deg. to 63^ 
deg. Fahrenheit). The weather was rainy, and on tibe following mom- 
ing there was a thick fog. — Galignan'Ps Messenger, 

France, — ^In a letter in the PressCy from Lyons, the writer relates : — 
** I was writing, on the 25th of July, in the laboratory of the Palaia 
Saint Pierre. Towards forty minutes past twelve, I clearly peroeived 
a sort of trepidation in the walla. A few seconda afterwaids, I felt au 
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nndulatìon stronger stili. I then distinctly felt the third and most 
powerful oscillation of the earth. I experienced ali the seiiBations o£ 
sea-sickuess. These* yarìous movementa lasted abont twenty-fiye 
seconds, the last only havìng heen generally felt. The direction of the 
undalations seemed to he from S.W. to N.E. ; but others jndged it 
differently. The earthquake was sensible thronghout ali the neigh- 
bourhood. Everywhere people thought the houses were falling down, 
and sought to take refuge at a distance. At Lyons, at the Naturai 
History Museum, some parta of a plaster cornice were broken off ; at 
Fontaines, severaJ ceilings were cracked.'* At Grenoble, the shock was 
a great deal more severe ; the honses rocked, and persons in the upper 
stories thought they were about to be buiied beneath the ruins of their 
dwellings. It was observed that ali clocks placed paraUel to the 
movement continued going, whilst those placed contrary to it stopped. 
Ghairs on castors were set rolling, and bells ringing. '^ A fact," says 
the Presse f ** that is worthy of notice is, the immediate effect of the 
whole upon the public health. At the moment of the shock, which 
took place (more or less everywhere) a few minutes before one, the 
great majority of persons were seized with sickness or dizziness. Many 
thought themselves threatened with apoplexy ; some were afflicted with 
Budden vomitings." These various phenomena were felt not only at 
Lyons, Grenoble, and in the southern provinces of France, but also at 
Nancy, B6san9on, Dole, Strasbourg, Lons le Saulnier, and over the 
{rentier in the whole extent of the Grand Duchy of Baden. The ac* 
counts received &om Italy, Switzerland, and part of Germany, agree 
in stating that the shock extended to ali those countries. The time 
indicated varies from ten to twenty minutes past one, but the variation 
is probably only caused by difference of clocks. Among other places 
where the shocks were felt were Erbach, in the Odenwald, Carlsruhe^ 
Friburg, the Baden Oberland, Stutgardt, Bavensburg, Esslingen, 
Flochingen, &c. 

ARTSSIAN WELL. 

Mr. Joseph Pbestwich, Jun., Sec. G. S., has read to the Geolo- 
gica! Society a *^ Notice of the Artesian Well through the Chaìk at 
Kentish Town." The boring of this weU has pierced the follo wzng 
succession of beds : — London clay, 236 feet ; Woolwich and Eeading 
series, 61 ^ feet ; Thanet Sands, 27 feet ; Middle Ghalk (usually 
termed '' Upper Chalk" in England), 2Ui feet ; Lower Ohalk, 227^ 
feet ; Chalk Mari, 172 feet ; Upper Ghreensand, 59 feet ; Gault, 85 
feet ; and then 17 6 j^ feet of a series of red clays with intercalated 
aan^tones and grìts ; altogether amounting to 1290 feet. It was 
expected that, in accordance with the general relations of the lower 
members of the cretaceous series, as they come to the surface in the 
districts north and souih of London, the sands of the lower green- 
sand formation would be found immediately to succeed the gault in tha 
boring. Instead of the sands in questìon, ike red sandy clays bave pre- 
sented themselves ; and the question of the probability of obtaining a 
supply of water by deeper boring depends upon the £a.ct whether these 
red days are a lodi variation of the gault, and overlie the usuai lowec 


greennad, or whether the lower eretaoeoiu depoàfes have hate put on 
ft new character altogeiher. The oonaideratioii of this importaiit 
•abject WM niemà io a Committee. 

■BVPTioN or Yimjvius. 

Thb mountam boni forth into TÌolent eniptìon on May 1, and so 
oontiniied for three weeks from this day. The AthencBum Correspoa- 
dent wrote firom Naplea, May 8 : — '* . . . Near Benna, the boiliag 
lava iras flowìng down the sides of the mountain, and people were 
driving and hnrrying along the road by thonaanda. Resina is 
paaMd, and we are going up the mountain on foot. We pnidied 
on to the grand point of attoaetion, and, deviating a little from. the 
road, we erossed the lava of yesterda/s depoàt. It waa an im* 
mense black bed of ooke^ to ali i4>pearanoe ; here and there the 
occasionai élerations looked like wayes whioh had been aiiested in 
their oonrse. The beat which aaoended was sometimes intolerable; 
H bnmed our shoee. We were walking over the bUwìkened cnuBt 
which lig^tly lay on the snrfaoe of a ri^er of lire. We took np 
loose pieces of the coke, and the glowing lava appeared, at wìdd. 
we lighted onr dgan, and on which, throwing paper and other in- 
flammable materials, flunee sprang np. Thia vast bed, which ia bow 
again in motion, waa then stationary, yet divided only by an imaginoiy 
Ime firom the moet remarkable spectade I eyer witnesaed — a long fiery 
extended plain moying on alowly and irresistibly. Althongh it was 
nearly a level, yet nnceasingly it mored on like an Alpine glacier, ear- 
rying everything with it. The noiae^ too, which marked ita courae» 
reminded me at times of the mnimnring, rattling kind of noiae which 
«n Alpine stream makes as it rolla or rattlea OTer ita ahingly bed. The 
maaaes of coke ground lightly one against the other, and it aeemed to 
one aa if a thouaand voices were ntteiing hiah — ah— -ah. 

*< There was a point at which this scene, grand as it waa, became 
yet grander. Half way between the Hermitage and the foot of the 
cono ìa a vaat ravine, which aeparatea Yeanyiiia and Sonmia. A dif- 
ferent wind mi§^t bave bronght the laya more to the north and west 
down npon Ercolano ; aa it was, it took the direction of this raTÌn% 
whidi descenda more than a thonsand feet below, into the Tillages ef 
Ifaaaa di Somma, San Sebastiano, Madonna del Arco^ and othera. The 
first deecent iiito this ravine is precipitoas, and over it roUed this 
stream of fire, in width abont 200 feet^ forming a cascade of liqnid 
flame. Even in its fedi, too, I imagìned that it was not forgetfol- of ita 
dignity : — ^there was no impetaosity in ita movementa ; it rather 
mored than dashed over, and then kept on its course throngh the pian- 
tations of poplars and chestnnts with which the aidea of the raTinea 
were pianteci. They are now, of course, utterly destroyed. A sudden 
ilame^ and a shriek, and a waTing to and £ro, and tree after tree sae- 
eumbed to the power of the fire. The abyss into which the lars 
roUed might bave been unfathomable, for no eye could pierce it, and 
the huge masses of red smoke which hearrily rose from below threw an 
indeecrìbable air of mystery over the whole, except when asudden puff 
of wind arose. 
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''Taking for onr guide a man who vas selling coina, and with* 
ont any other lìght ihan that which proceeded from' tlie mountain, we 
tnmbled along otot oor mgged path of coke» As we rose hìgher and 
Idgher, we obtained a forther vìew of that manrellons rìyer on onr left» 
irhiclL here appeared to be dÌTÌded into two faranchei^ and a short dia* 
tonce forther bronght ns to the foot of the come. There weie then 
ae^en months open on this side, yomìting flame, and smoke, and laya, 
and two of them were throwing np stones, thongh not laige." 

Snbaequently to that evening, severa! of tJ^e new òoocJte nnited; 
another bnrst forth, when np shot a stream of stones and lava, and a 
new crater was fonned. '* The old crater, too (oontinnes the Cor- 
respondent), at the summit, is beginning to roose itself from ita 
lethargj, and is now adding to the dcàstmetion which is ponring down 
npon the devoted country beneath. Another change hais taken place 
in the bed which I first described as that from which I looked down 
on the fiery cascade. It is also in motion ; and to gi^e yon any idea of 
it, I mnst beg yon to imagine Oxford-street or the Strandtaking it into 
its head to go into the country, — ^not in detached parts, but in one 
soHd, continuous whole. On moTes this fiery serpent, now npwarda of 
four mìles in length, its jaws derourìng plantations and vin^yards, 
whUst its huge body is emerging, coil after coil, from the ' shattered 
fdde' of Yesuvius. Qod preserve the poor people below ! I went 
round the mountain last night to the Tillages of Massa di Somma and 
Sebastiano, and met the river in its course. I was there till two o'clock 
in the moming. I looked on a cascade of glowing lava, without ex- 
aggeration one thousand f eet in height. It was Niagara on fire; and 
now it is in the Tery streets of a village. A portion (^ Massa di Somma 
has been destroyed. 

A report, drawn up by Professor Palmieri, at Ifaples, on the late 
eruption of Mount Yesufius, state^ that some days before the com- 
mencement of that phenomenon, the most singular irregularzty waa 
obftrved in the dipping-needle, the Yariations of which became so 
strong and frequent during the last two days before the eruption as to 
amount to what the Profàssor calls a magnetìc storm. The magnetie 
TÌbrations continued wìth inereased intensity duiing the eruption; and 
the electrìcal state ai the atmosphere was equally remarkable, being 
greater than the inaTiTnum in ordinary times ; its diumal period waa 
distnrbed, greater electrìcity having often been observed during the 
night than during the day ; and what was stili more singular, during 
the eruption of ashes the fixed conductors gare but slight indicationa 
of negative electrìcity, while the moveable ones gave the strongest 
possible signs of positìve tension. In general the electrical current 
appeared to follow the course of the smoke. The barometer remained 
* constantly low, the thermometer on the side where the lava flowed 
rose eight degrees, and the wind kept yeering round to ali the i>oints of 
the compass. '^ 

YOLOANIO MOTIirTAnrS OF HAWAII. 

A PAPER has been read to the Eoyal Geographical Society, <' On the 
Yolcanic Mountains of Hawaii, Sandwich Islands," by Mr. James G. 
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Sawkins ; communicated by Sir Roderick Kurchison. The island of 
Hftwaii contains ìoxa rolcanoes — Kohola, Maima Eea, TramÌAVì^ 
Mauna Loa — ranging from 9000 to 13,840 feet high. The mostre* 
markable featnres on the north-east of the island are the ìiomense 
eliffs of compact lava, separated by rayines yaryìng from 200 to 2000 
feet in depth, with numerous cascades fallìng over their sides. The 
"west and soniJi-west slopes of the island are arid, barren, and desolate ; 
while the north-east and east are moist and covered with luxiirìant 
yegetation, and water-courses derived from exposnre to the humid trade- 
winds. Several craters are in active operation; and the paper de- 
scribed some of the extraordinary rolcanic phenomena for which this 
island is so remarkable. 

After reading the paper, a discassion arose, in which the Chaìrman, 
Sir George Seymonr, and Sir Charles Lyell, took part. Sir Charles, 
in a yery Indd manner, described to the meeting the various remark- 
able geologica! featnres of this curions and interesting island. 

BRUPTION OF MAUNA LOA, TS HAWAII. 

Tbe Pólynedarif in a letter, datedHilo, OctoberlS^gives the foUow- 
ing desciiption of the eruption of Mauna Loa, of 13, 120 feet elevation : — 
** Hawaii stili bums. The great fumace of Maxma Loa is in full blast 
For sizty-three days the molten flood has roUed down the mountain 
without abatement. Our Hawaiian atmosphere is loaded with smoke 
and gases, through which the sun shines with dingy and yellow rays. 
The amount of lava disgorged from this awfal magazine is enormous. 
The higher regions of the mountains are flooded with vast sheets of 
smoking lava, while the streams which have flowed down the side of 
the mountain spread over a surface of several miles in breadth. The 
main stream, including ali its windings, must be more than fifty miles 
long, with an average breadth of three miles. This is stUl flowing 
direct for our bay, and is supposed to be within ten miles of us. It is 
eating its way slowly through the deep forest and the dense jungle in 
our rear, and its t^minus must be the sea, unless the great summit 
fountain should cease to disgorge. On the 2nd instant, Mr. M*Culley 
and myself set off to explore the eruption, taking the bed of the 
stream, the Wailuku riyer, as our path. We reached the terminal 
crater in four and a half days, tracing up the fiery stream from the 
upper skirt of the forest to the summit of the mountain. In the woods 
we could not foUow it, on account of the dense jungle. The buming 
stream now runs ali the way in a covered duct» so that it can be seen 
only at its vents, which let off the gas. These are truly fearful. We 
looked down one of them, and saw the fiery current rushing under us, 
in some plaoes at the rate of forty knots. We retumed vid Eilaueh, 
and were absent ten days. What we saw and heard and felt cannot be * 
described." 


271 


^sttmmìai wà '^tttataìa^M ||mofiJmra. 


THE STAR 61 CTONI. 

Onb of the noblest fruita of astronomica! research in the year 1854 
is the determination of the distance from the earth of the star 61 Oygnì, 
by Mr. Johnson, the Director of the Eadcliffe Obseryatory, Osford. 
The parallax of this star, or in other words, ìts distance from the earth, 
wafi originally determined by the great astronomer Bessel, and the re- 
Btilt obtained by him was confirmed in a most satisfactory manner by M. 
Peters, another astronomer of Germany. It appeared from the re- 
searches of these astronomers that the distance of the star from the 
earth ìs abont sixty millions of miles. Consequently light trayelling 
at the rate of 192 thousand miles in a second wonld require abont ten 
years to traverse the space which separates the star from the earth 1 
The result obtained by Mr. Johnson agrees almost precisely with that 
assigned by the researches of MM. Bessel and Peters, so that no doubt 
can now be entertained with respect to the real distance of the star. 
This is justly regarded as one of the most brilliant trinmphs of astro- 
nomica! science, for the deiicacy of the investigation is idmost inoon- 
ceivable, and yet the reasoning is as nnimpeaclìab!e as the demonstra- 
tion of a theorem of Enclid. — Invemeas Courier» 


SOLAR SPOTS. 

Wb quote the foilowing from an admirable paper on '* The Progress 
of Astronomy," written for the Invemess Cov/rier: — The physical 
constitution of the Sun forms one of the most mysterious subjects of 
astronomica! science ; and, as may be supposed, lias a!ways, since the 
discovery of the te!escope, occupied in a great^ or less degree the at- 
tention of observing as well as speculative astronomers. One of the 
most interesting features of this body are the spots by which the tele- 
scope indicates its surface to be diversified. These spots are in a stato 
of continua! fluctuation. Sometimea they appear very numerous on the 
gun's sur&oe ; at other times not a single spot is discemible. It is 
manifest that they are ìntimately connected with the physical oonstitu* 
tion of the sun, and it lias therefore always been an object of great im- 
portance to record their appearances and watch their various fluctua- 
tions. One of the most assiduous observers of the solar spots is Dr. 
Wolf, an astronomer of Berne, in Switzerland. By a comparison of al! 
the observations of the spots made, from the epoeh of their discovery 
down to the present time, he has discovered that the number visible on 
the surface of the sun recurs at regular intervals of time. The mean 
duration of the interval comprised between two successive maxima or 
minima, he finds to be somewliat more than eleven years, a period of 
time whicli, he remarks, presenta a dose agreement with that corre- 
sponding to the variations of the magnetic needle. He has, moreover, 
ascertained tliat the years during which the spots liave been most 
numeroua bave been always the drìest and most fertile, agreeably to a 
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remark of Sir WillÌAm Herachel. Sir John Hendiel liayiiig reoently 
Boggested the dearableness of providiog means for obtamìng dai] j pho- 
tographic representatìons of the sun's surfaoe, with a viev to an. hìsto- 
rioil record of the spots, the Oouneil of the Boyal Society vas induced 
to take the snbject into oonsideration, and has finally decided npon 
erecting a photographic observatory for this pnipose at Eew. This 
Btep cannot &il to be prodactiye of important resnlts relati7e to the 
snbject of the physical constitiition of the Bim. 

PHT8IÒAL OOHBTITTriIOH OV THB VOOIT. 

Pbovessor Bassss, of Gotha, haa zeoently commimicatedto the 
Soyal Astroikomìoal Society of London some corìoufl specnlations reU- 
tiye to the j^ysical eofistitution of the Moon. Haying remarked some 
ìiv^rBlarities in the moon'B motion, which he fotmd it ixnposaible to 
account for by the pertnrbations of the moon or any of the planets, he 
-was led to óonsider the conseqnences irhich xronld ensae if thè oentre 
of the moon's figure did not coincide with ita centre of graidty. He 
fbnhd that by snppoeing such a non-ooinddenoe to ezist, there wooM 
arise certain irr^^orities in the moon's motìon preciflely similar to 
those which obser?ation indicated. Assnming the irregnlaritieB to be 
whoÙy due tothìs cause, he anìred at the condusion that the oentre of 
grarity of tiie moon must be situate about thirty-six miles b^yond ita 
centre of figure. Hence, the side which is oonstantly tumed totrazds 
the earth being eleyated oonnderably abore the mean lerel, and, there- 
fore, in the condition of a high mountain, Professor Hansen remaito 
that we need not wonder that it appears a barren region, deprìred of 
sn atmosphere and of ali animai and vegetable life. Since, howe^er, 
the opposite hemisphere, which is always tumed away &om the eaith, 
is depressed a little beneath the mean lev^ Professor Hansen is in- 
èUned to suppose that an atmosphere may tiiere ezìst» and that the 
regicms which it embraees may be the abode of animai and Tegetable 
life. Professor Hansen oonsiders it to be not impossible that volcanic 
or other similar forces preyailing in the interior of the moon, may bave 
mot with fEur less oppoàtion in làe hemisphere which is tumed towazds 
the earth than in the opposite hemisphere, and may bave thereby cansed 
bnmense upheavings of the surfaoe. He also seems disposed to thmk 
that the long naixow streaks upon the moon's suifitce, termed ** Bìlhsf' 
by the German astronomers, may be roits or splits which haTe been 
occasioned by these enormous upheaTings of the surfftce. — Iiwemeu 
Courier, 

LVXIKOVB METK0B8. 

Pbovessob PoweIiL has read to the British Association bis Beport on 
Luminous Meteors, which contained an account of some meteors of con- 
siderable interest. One of the most extraordinary was descrìbed bj 
Professor Bond, its discoTerer being Miss Jenny Lind. 

Professor Wolf, of Berne, perseveres in bis observations of shooting- 
stars, begun in 1851 ; since which time more than fiye thousand hàye 
been noted. He intends to keep on a few years longer, with a view to 
discoyer, if possible, the law by which these celestìal fugitiyes are 
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goyemed, Already he is enabled to state how nuuiy an observer wìll see 
in an hour, in each month of the year. In January, fiire ; in Jnly, nine ; 
in Angnst, thirteen ; inSeptember, Oetober, and Novembér, foor ; and in 
ali the other montha, abont thróe. From what is now known, the 
nnmber of shooting-stan that may be seen in any night is mnch greater 
than those who nerer think of watching for them woold ìmagine. 

FALL or MSTSOBIO 8I0HX8 IH HAHOTBB. 

M. WdHLBft States that on the 13th of May List, at five o'dock in 
the aftemoon, a Tery remarkable ÙM of Meteoric Stonos was obserred 
liear Bremewoide, not fiur from Hambnig. {This phenomenon waa 
ikocompanied by thnnder and a great hissing noise. The sky wis 


dondy, so that the meteor was not seen ; bn^thzee stones were 
falling, and these were fonnd. It is very probable that a greater nnm- 
ber fell. The largest of these stones weighs 3 kilogrammes,' the seoond 
H kilogramme, and the third 325 giammes. 

Like most of the aeiolites obsenred, these stones are ooyered with a 
black fnaed crast. Their firaoture shows a miztnie of sereral minerals 
of a grey ooloor, amongst whioh a oonsiderable quantity of metallie mm 
and snlphoret of iron may be distinguished. They present a dose 
reaemblanoe with those which fell in Transylvania on the 4th of 8ep* 
tember, 1852, and whìeh form part of the oolleetion in thè Imperiai 
Mvsenm of Vienna. — (hmptes Benduiy Jvne 25, 1355. 

mnnoBoiiixBS or ths vhitid statbs axì> m bxioo. 

Mk. &. F. Ovaia notes : — ** One drcomstanoe may be mentioned as 
beìng rather singolar, which is, the eztraordmaiy nnmber of Meteorie 
Irons disooTsred within a compantiydiy short perìod in the United 
States, yìz. thìrty-four ; whìle oidy one has been fonnd in France, and 
bnt one in Great Britain. 

In Mexico eight meteoric ìixmìs haTe been discovered and desorìbed, 
bnt there is no reoorded or histoiìo instance of a stone fall ; yet in the 
United States there haire been seventeenfialls of stone this oentniy, and 
one obsenred iron idi. 

There is no aooonnting for these apparent irregolarìties ; possibly 
Beyeral of the Mezican and United States iron meteoric masses hara 
been the resnlt or produce of one shower or explosion. 

The proportion of stono to iron &Us may be taken at twenty-five te 
one, i.e. 96 per cent, of aU that fUi consist of stony matter ; so that 
for the thirty-fbor iron masses fonnd in the United States there may 
haTebeen34+96 s S2lòiaiaD»ùàlB,^Phao8opkiealMagaeUie,]S(o,64» 

AlBOUTl nr 800TLAND. 

A LETTBB firom Ochtertyre, CSiìeff, N. B., dated Aprii 28, 1855, 
States : — '* On the evening of the 23rd, abont nine p.m., an Aerolite, 
or falling star was obserred &om an upper window hj one of my do« 
mestics. She immedìately informed a lady resideiit in my fsnùly, 
whose statement of the oocurrence was as foUows : Abont nine p.x. oh 
Monday, 2Sid of Aprii, I was called to look at what was said to be*« 
star which had MLen, aad whidi was lying on the grareL Upoa going 
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to a window oyerlooking the place, I at once saw a brìght object lying; 
it had the appearanoe of a large diamond npon which the san was 
shìnìng brightly. Hastening to the spot, I vas instantly sensible of a 
strong smeli of solphur, bnt ooald no longer perceire the brìght object. 
While searchìng for it, I saddenly felt somethìng wann under my foot; 
and here were fonnd aeyeral amali pieces of scorìous matter, whieh 
were stili hot, and emitted a strong snlphurons odoor. The scorìae 
picked np were abont twelye in nnmb^, the largest about three- 
qnarters of an inch in length, of an iiiegnlar dnerìtious form and 
colour, and hearing the appearance of having nndergone intense fusion, 
and they did not appear to bave been broken in the fedi generally, as 
they were ronnded by fnsion. From the inqoirìes I bare made, I 
belleye this to be a trae statement of what was obsenred." 


WATEBSPOUT AT TUNI8. 

Mb. James Squikes, in a lettor from Tnnìs, dated Noyember 18, 
9 o' clock A.H., describes the foUowing fearfol catastrophe as haying 
just occurred in the harbour : — '* A Waterspout passed oyer at half>past 
7 o'dock A.M., and in an instant fiye yessels foundered, and one was 
dìsmasted. I was a passenger by a boat which left Tunis at 7 30 A.]c.y 
bound to a steamer in harbour belonging to the Messagerìes Impériales. 
Tlie lake being eight miles across, we had adyanced abont half the 
distanoe when myattention was attracted to a remarkable cloud, which 
in a yery short space of timo assomed the unmistakeable appearanoe of 
a waterspout. It. oontinued to grow in size, as well as increaae in 
proportion, until it presented the appearance of a huge oak, a most 
colossal trunk supporting a majestic head. It moyed gradually, causìng 
by its power of suction a corresponding action in the wayes oyer which 
it passed, they rising in the iisual form in such cases. 

** In about half an hour it had lost its well-defined outline, and ap- 
peared to be gradually dissolying, about which time an immense 
excitement was visible among the crew and passengers of the boat^ ali 
Italians. By dint of perseyerance I at length became aliye to the awfol 
nature of the eyent, for rising on the seats of the boat, and looking 
across the narrow neck of land diyiding the lake from the harbour, a 
scene of the most awf ul hayoc presented itself. Fiye yessels had dds- 
appeared, with the exception of their masts. This waa a sight to 
make a beholder uneasy as to the fate of the yarìous crews and pas- 
sengers; but as our utmost efforts couid haye produoed (on account 
of our dìstance from the scene) no beneficiai results, we were reluct- 
antly compelled to allow matters to take their oourse. On arriràg 
at Goletta we leamt the full extent of the disaster." 


WATEBSPOUT AT OXPORD. 

An óbseryer writes from Oxford: — "On Wednesday eyening, July 
25th, at six p.h., as we were sittbg at dinner, at fieadìngton-hill, a 
waterspout appeared here. In form it first resembled a partly-broken 
scimitar ; it' was twioe or thrice withdrawn into the cloud altogether, 
each time lengthening on its reappearance, till at last it touched the 
horizon, appearing like a monstrous scimìtary the oonyez side furthest 
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from the wind. This appearance continued for several minutes, when 
a light cloud passed aerosa it, apparently about one-tMrd up ; it then 
separated, and the poiut from the horìzon tomed npwards, with the 
oonvex side to the wind, and remained as strongly mai^ed as before for 
several minutes, when the point dispersed, and the hìlt was absorbed 
ìnto the clouds/' 

Another obserrer writes: — ''At the moment of ita breaking it ap* 
peared to be moTing more rapidly than before, and the broken part 
seemed to bave been dispersed into a mist, so that at first it was donbt- 
fal whether the apparent separation was not cansed by an intervening 
cloud. The lower fragment, however, immediately enlarged its dimen- 
siona, and after appearìng to roU for a few seoonds, like a horìzontal 
cylinder, it dispersed. 

** The cloud from which the waterspout projected was thick and 
heavy, with a well*defined and tolerably level under surface.'* 


ON RAIK GAUaES. 

FnorESSOK Fleming, in a commnnication to the Royal Physical 
Society, has remarked that the expensive form in which Bain- 
gsnges were naoally made, rendered them comparatively rare ; 
but the gauge recommended by himself in ita most expensiye 
form costs only abont 11, He pointed out the objectiona to rain- 
gaugea of the ordinary constmetion, and particnlarly to the error which 
is introdnced by having them elevated above the snrface, stating that 
when so placed their indicationa are not to be relied on. The author 
gave as the reanlt of experiment, in aocordance with theoretical con- 
siderations, that ndn-gangea need not ezceed three inches in diameter ; 
that the tronble attendìng them may be limited to emptying them once 
a-month ; and that the index-rod, Ù diyided into tentha of an inch, is 
snffident for ali practical purposea. The eye, with a very little prac- 
tice, can eaaily read off to one-fourth of a tenth, a difference often 
greater than the amonnt of rain falling at the aame time within ahort 
distanoea. He mentioned that gaugea of the deacription which he had 
recommended were being estabUahed in different parta of the country. 
Twelve pariah achoola in Annandale were furnished with them by ì/ìr. 
Bryson, for bis Qrace the Duke of Buocleuch ; and the results, aocord- 
ing to Mr. Stewart, Hillside, Lockerby, bave been 8atis£a<^ry. In 
condusion, he remarked, that truatworUiy observations would not be 
secured, for generalìzations respecting the diatiìbution of rain, until 
some BÌmple, eaaily oonatructed, and inexpenaiye but accurate form of 
gauge be adopted, auch aa he believed hia inatrument to be ; and aunk 
in a graaa plot, aa free from the influence of treea, buildinga, or locai 
ourrenta of wind aa practicable, the graaa around the funnel being occa- 
sionaUy trimmed. 

GOLD WEATHBR OF JANUABY, FEBRUART, AND HAROH, — AND 

ORTSTALS OV SNOW. 

Mr. Jakes Glaisher, F.R.S., haa communicated to the Meteorolo- 
gica! Society a yery intereating paper *' On the recent Gold Weather, 
andon the Cryatals of Snow observed dunng its continuation." The 
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year 1855 waa uidiered in ynih. a high, temperainre, exceeding ita ave- 
zage by quantities varyiog from S" to 12** daily. On JanoAiy 10, % 
cold period set in irith a dense fog ; and the temperatnre, which was as 
high as 49"* 6' on the 9th, fell to 26'' on the lOth. Thìs diminntion of 
temperature was aooompanied by a ehange in the wind, which, from 
blowing a compound from the west, changed to a compound from the 
east, and, with few ezceptions, so oontinued. On January 12th and 
13th the temperature was about its arerage yalue ; but after the 14th, 
when the cold set in, its departuxes were yery oonsklerable, particulaily 
over the south-west and eastem peurts of England. Sootland and the 
northem counties were frequently ezempt from any share in the greafc 
leyerity of the period, whidi was àlso lesa seyeiely felt at the seaaide 
than at inland places. The lowest temperature, yis. 0°*8, took place 
at Bedkhampstead. At different places in England, on different days, 
it was as low as 8% 5°, 7% and 10°. For a sìmilar period to the one 
which has just passed, it is necesssjry to go back to the year 1814. 
That year, howeyer, oonimenced with a yery low temperature — a froet 
haying sei in on Decomber 26thy 1813^ The intensity of the two 
period was about the same. It ended, in 1814, on March 2l8t ; 
whereas, with the exception of a short intermission about the first 
week in March, the temperature of 1855 deaeended lower and more 
frequently than it did in 1814, in which year the coldest day was on 
January lOth, when the reading was 19** *6. The lowest temperature 
of this year also occurred in January, and was 19** '2. In 1814 the 
lowest temperature in February was on the 4th, and was 22^. The 
lowest rea^g in this month of 1855 wae 20° *6, and took place on the 
18 th ; and tMs February wasa much more seyere month than the Feb- 
ruary of 1814, The mean temperature of Febnuiy, 1814, was 82^*4 ; 
and that of 1855 was 29° '3. 

The remarkable feature of the aboye seyere weather was the i>ecafiar 
character and continuous fall of snow ; which first made its appear- 
ance òn January 16th, and laid on the ground from that date tiU the 
end of February. The ayerage lunount cdd not at any one timo exeeed 
a foot in depth ; and its density was of from 8 to 10 inches of fredi 
fallen to 1 inch of water, which its melting produced. The drìfts 
yaried from 5 to 10 feet. The snow this year was of that kind which 
former writers haye desiguated ** Pelar snoV — ^it lumng bem chiefly 
composed of crystallized partides of compound figure, whieh they sup> 
posed to be oonfined, with rare exceptions> to the Aretic regions. Thds 
supposition, however, is not supported by the great preyalence of in- 
numerable crystals, which exhibited a degree of crystalline fonnation 
equal to any that haye been reoorded as seen in oolder latitudes. 

The author condudes with a brief summary of each da/s obser* 
yations. On February 8 they commenced with a temperature of 2d% 
which subsequently increased tó 32% at which the temperature oon- 
tinued for many hours. Durìng the whole of tìiis time, ooni^icuous 
for its uniform temperature, the preyailing figure of the ciystids con- 
tinued to ehange, until towards the dose of the day they fell mingled 
together in the greatest profusion. In the early part of the moming, 
they were arborescent ; these forms suddenly ceased, and were ex- 
changed for hexagons; these again became the centro of a more oom- 
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plicated arrangement; that after a time these diminished in numbers, 
when the arboresoent form again preyailed,'and finally a mìngling of 
nearly ali that had previously fìJlen. On Febmaiy 16, with a tem* 
peratnre of 26°, there were two distinct orders of crystalB — ^those 
which were arboresceut and ezhibited an intermediate formation, and 
those of crucìform character, of solid hezagons cut into nnmerous 
faceta. February 17, with a temperature of 32*^ throughout, exhibited 
figures, it will be remembered, composed of elongated prisma, ranged 
parallel to each other, and of yery aimilar (dutfacter. There were, 
liowever, exceptional instancea of the preTaiUng character of February 
16. On February 21, with the lowest temperature, — viz. 20°, the 
flgures were singularly compound, and depùrted more than on any 
pre^ous day from the figure of the xQgular hexagon. On February 23, 
«the laat day of the frost, there were a laige number of arboreaoent 
•cryatals of one common character, and which neyer ceased oollapsing 
into more and more simple figures. On March 8, after a week's 
Tespite, the cold aet in again. The crystals on this and the next two 
.conaecutive days, were of a very dìatinctiye daas, of purely stellar 
figure, and compoaed chiefly of fine spicul». 

From theae observationa it would seem, that howeyer temperature 
may affect theae bodiea, it ia more than likely that other conditiona of 
A different nature are inyolyed in their first formation. Thia, appa- 
rently, waa the yiew taken by a writer on the aubject in the PhiUh 
.sophical TrcMMOctùrns for 1672. Speaking of anow crystals (saya ih» 
Bey. G^. Langwith), ** It ia not easy to determine whether theae figures 
may not be the result of the chemìcal componente of the atmosphere, 
which as they preponderate . may under eertain conditiona of tem- 
perature giye rise to theae curiously simple and oompounded bodiea. 
Dr. Smallwood, of lale Jeaua, Canada Eaat, imagìnes to be intimately 
•connected with the electrical states of the atmosphere, whether ne- 
.gatiye or positiye. The foregoing obseryations show a wide differenoe 
between Uie yarious orders of cryatallioe formation, and it would seem 
from them that the greater the degree of cold the greater the departuxe 
.from the simple star, with ali its yarioualy arranged spicul»: alao 
that shortly aìter the descent of a crystal, at any temperature below 
the freezing point, yarious prooeasea of diange take place, which are 
-eyidently an undoing, if not a reyersaJ, of the operationa which had 
assisted in their formation. These ohanges, through which eyery 
•crystal neyer fails to paaa, eyen at temperaturea yery many degrees 
below the freezing point, each more destructiye than the last of its 
■<97stalUne and compound figure, led the author to the same condusionfl. 
The subject of snow crystals has engaged the attention of Ariatotle, 
]>e8cartea, Grew, Kepler, Dr. Nettes, Dr. Scoresby, and others ; but, 
like most subjects of meteorologieal inquiiy, it has languished for want 
of extended and oontinuous obseiyation. The published Information 
'Oonoeming them is, howeyer, likely soon to deriye acceaaion from Sir 
Edward Belchei's observationa nuide in the Arctic Seas. Coming 
£rom this experienced and abla ofBoer, they will be of substantial 
benefit to the inquiiy into the nature and droumstanoes of formatìoA 
of these interesting bodies. 
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THE BOTAL OBSERYATOBT. 

The Ànnual Yisitatioii of the Greenwich Observatoiy was held ob. 
June 2. Lord Wrottesley) as Fresident of the Eoyal Society, presided 
at the Board of Yìsitors. The present Beport shows that the Green* 
wich Obserratory noaìntains ita high character for the nuxnber and 
precLdon of ita astronomica! obserrations ; for, while it leaves the 
eqiiatorial and scrutinizing departmenta of astronomy to other ob- 
servatories, no expense is spared to render standard meridional 
obserrations generally, and meridional and extra-meridional observa- 
tions of the Moon in particular, as correct as possible. 

Thns each of the Stara in the extended standard Hst is observed, if 
possible, twenty times in three years. The Moon is observed on the 
merìdian at everyopportunity ; and, with the exeeption that the snudi 
Planets are not observed at ali in the moming watch (from 3 a.v. to 
daylighi), and the large Planets are not observed then, except in com- 
pany witìi the moon, tiie Sun and Planets are observed on the merìdian 
at eyerj opportunity, except on Sundays. 

The to^ niunber of observations, of ali kinds, between May 26, 
1854, and May 15, 1855, amounted to 4565. 

Wldle the systematic work of the Observatory has been carried on 
dnrìng the past year with undeviating regolarity, extraneous works of 
great astronomical importanoe bave been performed. The most serions 
and laborìouswere the pendolum experiments undertaken in the Harton 
Oolliery, for ascertaining the variation of gravity at great depths. The 
experiments, which were made wiih the apparatus belonging to the 
Boyal Society, were entirely successfnl, and proved beyond doubt that 
gravity is increased at the depth of 1260 by rirèinr P^^* 

Bnring the past year, another very important astronomical work has 
been peribrmed, by which the difference of longitude between Paris 
and Qreenwich has been ascertained. The nnmber of days considered 
available for longitude, in consequence of transita of stars having been 
observed at both Observatories, was twelve ; and the number of signals 
was 1703. Very great care was taken on both sides for the adjustment 
of the instruments. The resultìng difference of longitude, 9^ 20" '63, 
is probably very accurate. It is less by nearly 1" of time than that 
determined in 1825 by rocket signals under the superintendence of Sir 
John Herschel and Colonel Sabine. The time occupied by the passage 
of the galvanic cnrrent appeared to be one-twelfth of a second. 

The Astronomer Royal regrets that, while the Greenwich astrono- 
mical observations bave assumed such a shape that the astronomer will 
find ali the moving bodies of the Solar System presented in the utmost 
extent and accuracy, the same assertion cannot be applied to the Mag- 
netica! and Meteorological Observations : — not, however, &om any defect 
in the instruments or observations ; for under the able superintendence 
of Mr. Glaisher, these have acquired an extraordinary excellence and 
precislon, particuUurly in the photographic branch of registration. 
^'But," to ose the words of the Beport, ** after having obtained the 
immediate results of observation with the utmost completeness and 
exactitude, we are absolutely stopped from maldng fnrther progress by 
the total abstinence of even empirica! theory." 
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At the sanie time, the system and extent of tlie observations con- 
tinue nnaltered. For the three magnetic elements, and for the baro- 
meter and the dry and wet thermometers, eye-obserrations are made 
three or four times daìly ; and these serre as zeros both in time and in 
measure for the curres formed by continnons self-registration on the 
photographic sheets. Thns, whenever any extended view of the cos- 
mical causes or laws of magnetism and meteorology shall render an 
accurate dlscussion of observations of these phenomena piacticable, 
those made at Greenwich will be found to present such materìals for 
the investigation as can scarcely be obtained at any other obserratory. 

Such are the prìncipal features connected with our national Obeerva- 
tory contained in the Astronomer Boyal's Beport; and those who 
had the gratification of inspecting that establishment hi June last, 
must haye been impressedbytheadmirable conditionof theinstruments 
in ali the departments. And while the eminent chief of this most 
important Observatory is highly solicitous that it should be as perfect 
as possible, he is not unmindful of the claims of those who bave pre- 
ceded him in the laborious iìeld of astronomy to honouiable remem- 
brance. It carne under his notice during the past year that Halley*s 
tomb, in Lee Churchyard, had apparently received no repair since it 
'«ras first erected, and was in such a dilapidated oondition that a com- 
plete restoration could alone presenre it. Under these circumstances, 
Mr. Airy procured the neoessary funds £rom the Admiralty ; and, like 
a zealous and devout antiquary, was carefnl that his restoration of this 
interesting and classical tomb should in ali respects resemble the 
originai structure. 

OBSERVATORY IK TRAYANOORE. 

Astronomer Broun, in a letter to Oolonel Sykes, dated 2nd July, 
1855, describes the successful establishment of an Observatory on Au- 
gustus Mullay, at 6200 feet above the sea level, for the purpose of 
simultaneous record with the Observatory at Trevandrum. The diffi- 
culties of access to the summit of the mountain were so great, from 
having to cut paths through dense jungles, infested by elephants and 
other wild animals, — ^fìrom having to use ropes and mechanical aid vx 
getting up the building materials, provisions, and the instruments,— < 
and in the delays from the labourers running away from fright and the 
effects of cold, — ^that two years were consumed in the underìÉUdng, The 
object of Astronomer Broun in making known his successful efforts in 
Europe is to enable observers to put themselves into communicationTàth 
him, in case they should desìre to bave any experìmental researclies 
made on so novel a position for an observatory. — Proceedwgs of the 
BrUiih Association, 

PHOTOaRAPHT APPLIED TO METEOROLOaiOAL OBSERVATIONS. 

SiR John F. W. Herschbl, in a letter to Colonel Sabine, says : — 
" I consider it an object of very considerable importanoe to secure at 
some Observatory, and indeed at more than one, in different locai- 
ities, daily Photographic Bepresentations of the Sun, with a view to 
keep up a consecutive and perfectly faithfnl record of the history of the 
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spots. So &r as regarèi tibe general ddinestìon of tke whole diae, and 
the markmg «rat an it^ in leference to the paiaDél to tèe eqninoctial 
pBOttàng ihroiigh He centre, the plaoes, sizes, the fomui of the spote^ 
there wonld need, I shonld ìmagme, no very powerfnl tdeseope — cjiiite 
the omtnry ; bnt it should be eqnfttoreiJly moimted, and onght to 
haT6 a dock-motion in the paiallel. The image to he impressed on the 
paper (or oollodlonized gUu») should be formed noi in the focus of the 
oibjeet-ìenSy bnt in that of the eye-lens, diawn ont somewhat beyond 
the proper sitaation for dìstinct TÌsion, and always to the same in- 
▼amble distance, to insme an eqnally magnified image on each day. 
By thìB anangement a o<Misiderably magnified image of the san, and 
bJIbo of any system of 'wìtea in the focos of the object-glass, may be 
thxoitm npon the 'foenssing-glass* of a camera-box adjnsted to the eye- 
end of a telesoqpe. By employing a system of spider-lines, paraUel and 
perpendicnlar to the dinmal motion, and so dispoeed as to diyide the 
field of vision into sqnares, say of 5' in the ade, "tìie centrai one crossing 
the snn*s oentre (or rather, as liable to no nnoertainty, one of them 
being a tangent to ite lover or ni^}er liinb), the place of each spot on 
the snifitce is, iptofado, mapped down in referenee to the parallel and 
dedination dide, tiad its distance from the border, and its sise mea- 
sorable on a fized scale. If largespots are tobe photographed spedally 
with a Tiew to the delineation of thdr forms and changes^ a pretty 
large object-glass will be reqnired, and the whole affiùr will beoome a 
matter oÉf mach greater nicety ; bat for reading the daàly histoiy of the 
0an, I dioold imagine a 3-inch object-glass -woold be ampie. The re- 
presentations shoald, if posaible, be taken daàly, and the timo caiefolly 
noted as far as possible ; they should be taken at the same hoor each day ; 
bat in this dimate, a dear interval, occorring when it may, had better 
be secored early in the day. Three or fonr obeervations in tropical 
dimates, distant sereral hoors in longitade (suppose three at dght hoora* 
distanoe in longitade), each recording at^ or nearly at neon, woold, when 
the resolts were assembled, keep np a continnoas history of the solar 
disc. With r^;ard to proper preparation -of paper, or ìhe nse of col- 
lodion add, the photographic art is now so mach advanced, that no 
diffieolty can arise in fixing apon fitting preparations, or the manipnla- 
iions necessary for mnltiplying them. Bat it woold be vety reqaisite 
that many impressions of each day's work shoald be taken and dicrtrì- 
Imted, and an interchange kept np among obeervers." 
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The nomben in oolamns 6 and 6 aro determinationB of the mean t-emperatore 
of the air hj different matromente and methoda — ^those in eolnmn 6 br the 
readin^ of a simple thermometer, taken at the times before-mentioned, and 
those in column 6 bj the readìngs of self-registering thermometen dailj. The 
nnmbera in column 12 show the mean temperature of evaporation, and those in 
column 16 gne the mean temperature of the dew-point, or that temperature at 
which the vapour in the air is deposited in the form of water. 

The jreading of the barometer was aboTe ita average vaine in Jannary, Aprii, 
Jnne, Auguat, September, and November, and in defect in the remainingmonths 
of theyear. 

The mean reading of the barometer for the year, at the height of 160 feet 
above the mean levelof the sea, was 29*780 inchee, beins; abont the arerage ralne. 

The mean temperature of the air in January was in ^fect of the average vaine 
of 8é years by V ; February, by 9° ; March, by 9* ; Aprii was abont ita average 
vaine ; May in defect by 3|° ; June, by 1° j July, in ezceas by |** ; Ausust, by 
H®; September, by|°; Octobcr, by 2°; November, in defect by r>; and 
Becember, by S\°; aocording to Mr. Glaiaher's determination of the mean tem» 
perature of each month. 

The mean temperature of the air for the year was 46°'9 ; that of evaporation 
was 44°'3 ; and Uìat of the dew-poìnt was 41°'6. The mean degree of humidity 
was 83, complete satnratìon beìng represented b^ 100. Eain xell on 144 days ; 
the amount collected was 21*1 incnes ; beìng deficient by abont 3 inches. 



with great severity till Februaiy 24; on some oays, abont the middle ot 
February, the defect of temperature was as large as 15°, 16**, 17**, uid ISP, on 
aererai consecutive days ; and the mean daily defect for the 42 days ending 
February 24, was 9i°. On March 6, the cold set in again. and continued, with a 
few exceptions, to the end of the month. In January, the temperature was aa 
low as 13° and 14° at different places, on different days. In February, it was aa 
low as 3° at some places. The lowest eiperienced abont London was 7^; t^e 
lowest observed was 0^*8 on February 18, at Berkhampstead. On thia ni^t it 
was 2i° at Belvor Castle, and it was low everywhere. Snow felL replete with 
anow oiystals ; 150 distinct varìeties were observed by Mr. Olaisher. See the 
Xeport qfthé BriHsh MeUorologieàl Society, where they are ali eneraved. 

We must go back to the year 1814 for a similar cold period. The frost in that 
year set in on December 26th, 1813, and vras severe thronghout Januaiy, andcon- 
tinued, with slight exceptions, till March 2l8t. Aprii in 1855 was ool<^ uid May 
was very cold ; the temperature at night vras frequentlv near 32°, and on the 6tn 
was as low as 20° uearlv. Snow fell at many places till tne end of May. June was 
oold. On the day of the solstice, the temperature of vegetation was 5*^ or 6° 
below the freezing point of water. There was a white frost evexywhere southof 
latìtudo 53° i thick ice was formed on ponds and stili water near the south 
coast. 

In the quarter endins September 30, there was nothing remarkable. A oold 
period set in at the eoa. or October, and continued till l>ecember 17, and was 
very severe on December 19, 20, 21, and 22, dnring which period the temperature 
was as low as 9°, 10°, 11°, and 12°, at different pla^. A very andden clumge set 
in on December 22, the temperature at night Deìng 18°, was 20° at midnight. and 
increaaed to 50° on the 23rd ; and the weather continued at a high temperature 
till the end of the year. 

Wheat was in ear between the ISth and SOth of June ; in flower between 
June 26 and July 3, at the different parta of tibe country; was cut in Byde on 
July 14 ; at Helston, in Oomwall, on August 7 ; near Oxford, on the llth ; and 
at (ufferent dates proceedins northwards, at Aberdeen on September 10. 

Barley was cut on the 15th of Jul^, at Nottingham ; and on the 30th of Angnat 
at Aberdeen; and at intermediate times at intermediate places. 

Oats were cut at Nottingham on July 13th ; and on September 5 at Aberdeen. 


©bituarg* 

LIST OF P£BS017S EMII7ENT IN SCIENCE AND AET. 1855. 


PS07SSS0S KjLbi. Fsixdbich Gauss, of Góttingen, "oneof the greatest Matbe- 
xnaticìans of andent or modem tiines. His method for detenuining the orbit 
of a planetfrom three obserrationa has proved of inestimable yalue to astro- 
nomerà, more especially BÌnee the dìscoveiT of the numerous small pianeta 
revolylng between the orbita of Mara and Jupìter. Ali his reaearches in 
mathematica and astronomy were characterized bj an origìnality and pro- 
fundity of thought, which atamp him aa one of the greateat geuiuaea of anj 
age or any country." — Invemen» Courier, 
CoPLBX FiELDiNQ, the diatinguished Paìnter in Water-Coloura. 
Q. B. GsBBirouGH, Geologia! andGeographer; one of the foundera and first Fre- 

aident of the London Geological Society. 
SiB Hbitby T. Db La Bbchb, the Geoloeist, under whoae foatering care the Mu- 
seum of Practical Geology and the School of Mines waa eatabliahed. (See 
page 237.) 
H. ISABBT, the well-known Miniature-Fainter to Napoleon I. and Louis 

XVIII. 
SiB Henby B. Bishop, Profesaor of Muaic in the University of Oxford. 
SiB Gbobgb Hbad, author of Tour through the Mant^factunn^ Dittrictg. 
James Silk BucKurGHAn, the trayeller in the East : origmator of the Athe- 

naum Journal. 
Admibaii SibEdwabd Pabbt, the Arctic DÌ8coverer,who joinedSir JohnBoaa's 

£:q>edition, aa lieutenant, which aailed in 1S18. 
Akdbew Gbosse, the Electriciau, whoae experimenta gave rise to the Grosse 

Mite. (See Tewr-Book o/Fact», 1839, pp. 199, 200.) 
Pb. Geobge JoHNSToy, Botanist and Zoolonat, and apecially knownb^his Htus- 

tratUm» qfBriiisk Annelide», He waa the founder of the Bay Society. 
Pateick Pabk, the Portrait Sculptor. 

J. F. "W. JoHNSToir, Professor of Chemiatr^ and Mineralogy in the University 
of Burham. Hia CatechUm of^ ChemiHry and Geologjf has been trans- 
lated into nearly every language in Europe. 
Db. J. H. Govld, son of the enùnent ormthologist. Br. Gould had already 
distinguished himself by his iUustration of the naturai history of Scinde; and, 
aaya the AtheTUBum: — *' The vigour, cleamesa, and accurate obaervation of 
bla notea, aome of which bave appeared in the Froceeding» of the 2!oologieal 
Society f indicated a power of authorship which must bave ultimately placed 
him among the most accomplished writers on India." 
Geobgb Pafwobth, Architect and Engìneer. 
B. C. Gabpbittbb, Architect of the Church of St. Mary Magdalene, Munster- 

street, Begent's Park. 
Alpbed B. Clattoit, Architect. 
Ch. se Mbteb, Naturalist, kno?m to the scientifio world by his travels among 

the Aitai Mountains, and in the region of the Gauoaaua. 
TsoHAS Weayeb, the veteran G«ologiat, in the eighty-second year of his age. 
The contemporary of Humboldt and Leoi>old von Buch, he acquired, in 
company with theso illustrious men, his rudiments of mineralogy and geo- 
logy, under the tuition of Werner, at Freiburg, having been entered on the 
b<M>ka of that celebrated Mining Academy in 1790. Mr. Weaver waa, unti! 
within l^eae few veura, a irequent oontributor to the FhUotopkieal Magazine 
and other scientinc periodicals. — AtKeruBum, 
Lewis Westoit Dillwyx, a Katuralist of long standing, chiefly in the study of 
botany and conchology. His DeacripHve CatcUogue qf Shell$t wiitten 
prior io the publicationof Lamarck's ereatworkon the subject, is stali highly 
valued on account of the care and diligence with which the species and 
synonymes of the older naturalists are worked out. Mr. DiUwyn waa a 
znemMr of the Boyal and Linnean Societies for more than half a century.-— 
Athenaum, 
Philip Puset, agriculturist. 
W. B. GooKE, engraver. 

The Bey. Bichabd Sheepshaitks, F.B.S., F.B.A.S. 
Fbakcis Mageb^di, French anatomist. 
Hebb Maelzel, the famous musical mechaniclan. (See pp. 93, 94.) 
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Abflor^tìon of Matter bySnrfaoes, 116. 

Acari in Mica, 113. 

Aohromstàam of a ]X>able Olgeot- 

glass, 121. 
A(%nia, New, 214. 

AeroKte, sttpposed, at Battenea» 192. 
Aeròl Bailway, 66. 
Aerolite in Scotland, 278. 
Affafl8Ì2, New Work bj, 238. 
Alcoholio Liqnors, Motions of, 114. 
Aloe-wood, or Aloee of Scriptnre, 226. 
Alnmininm, Freparation and Fro- 
perties of, 188. 

AlnTniwìnm in the Voltoìc Serìes^ 148. 
Ambolances, or French Field-Hospi- 
talSjSl. 

Amencan Coal-flelds, 251. 
AiUBsthetio Fiìnoiple of Fongi, 170. 
Anemone, Sea, New, 216. 

Anta, Brasilian, 213. 

Antomata, Musical, 98. 

Aqnarinm, Management of, 219. 

Arohbald Sugar Mannfactore, 80. 

Arctic Ardàpelago, Bocks and FobsìIb 
from,263. 

Arotic Fosrils, 263. 

Arctic Tree, 233. 

Armj and Navy Bed, 41. 

Arsenio, Fropcnties of, 168. 

Artesian W^ at Kentish Town, 267. 

ArtHlery and Projectiles, on, 30. 

Artillery and Small Arms, Mana£ac- 
tare of, 88. 

Ascidia, Formation of, 227. 

Atmosphere during Cholera, 174. 

Atmoepberic Air inTubes, 129. 

Atmospheric Electrìcitf by the Fhoto- 
Barograph and Thermograph, 156. 

Atlantic and Faoifio 0<^ans, Mean 
Height of, 109. 

Attraotion of Monntains, 106. 

Aurora Borealis, Sir John Boss on, 
124. 

Australia, Gold in, 247. 

Australia, Mecbanios in, 96. 

'* AsolT' Screw Steamer, the, 60. 

Babbage, Mr^ on Layin^ out Gnns, 40. 

Babbages, Mr., Occultmg lights by, 
72. 

Barracks, Fortable Iron, 30. 

Batteries, Wronght-iron Flying, 22. 

Beams, Cast-iron, New Formala for, 
67. 


Bed, Army and Navy, 41. 

Beech Oif, on, 232. 

Bee-hìve, Improved, 213. 

Beet-root Sugar Mannfactore, 80. 

Bell8,Ca8t.Steel,70. 

Binary Stars, Anomalies in, 126. 

Bìrds in the East India CSompaay'a 

Moseom, 206. 

Birds from the Femvian Andes, 202. 

Borine Tools, Improved, 61. 

Brass formed by Galvanic Agenoy, 187. 

Bread-making, on, 174. 

Breech Loader, Frìnee's, 20. 

Brewster on Table-rappinjg, 140. 

Bridge, Fortable Expandmg, 80. 

British Isles, Hydrotogy of, 106. 

Britiah Mosenm NewBeading-room* 
92. »"««. 

Bronzo Casting for the Washington 

Monument, 68. 
Bnoys and Beaoons, on, 47. 
Bntt Hinge Madiine, 63. 
Calcnlating Machine, Swediah, 69. 
Gamphor of Commerce, 178. 
Cannon, Fatent Breech-loading, 22. 
Caontchouc in South America, 221. 
Carbiue, New Amorican, 20. 
Carbonate of Soda, Solubili^f of, 167» 
Cartridffe, Colf s New, 21. 
Centìpeae, Li^ht from, 211. 
Charooal^ Samtary Uses of, 177. 
Chicory m Coffee, New Means of De- 

tecting, 172. 
Chinese V egetables, 223. 
Chloride of Lime, Home-made, 109. 
Chlorine and Bromine, AUotropio Mo> 

difications of, 136. 
Cholera, Atmosphere during, 174. 
Cinnabflff, Manufactore o^ 186. 
City Flour-min, the, 96. 
Cosi in Asia Minor, 261. 
Coal-fields, American, 261. 
Coal Fossils of Noya Scotia, 266. 
Coal-mines, North of Bnglaiid, 261. 
Coal-plsnt Stigmaria, 262. 
Coldof 1865, 275. 
Colt's New Cartridg;e, 21. 
Compass Card, Decima], 106. 
Compass Errors corrected, 106. 
Compasses, Ships*, 62. 
Complementary Colours, on, 116. 
Concrete Surar-cane Jnioe, 79. 
Conduotion, Nature of, 139. 
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Cookiog Appwatas, Capi. Grani' b, 40, 
Copyìng Press, New, 87. 
Cooper in Natal, 246. 
Crimea, Geoloer of the, 236. 
Crostaceans inU. BilurianBooIs, 245. 
Cyanio Acid, New Fonn of, 166. 
Deoaisnea, Remarkable, 222. 
Decimai Compass Card, 106. 
J>e la Beohe, the late Sir Henry, 237. 
IMamagnetic Bodies, Folaritj of, 102. 
Diamond, Bnusilian, BemarlÈable, 112. 
Dicynodon Tigrioeps from South 

Africa. 266. 
Eagles Shot in Scotland, 20é. 
Earfch-boring Machine, Mathei'a, 61. 
Earthquake Indicator, 262. 
Earthqnakefl in 1864-6, 262 to 267: 
Fra&ce, 266; Italy, 266; Japan, 
264: New Zealand, 262 ; Soath Ans- 
traba, 263; Switserland, 266; Tur- 
key, 266. 
Electric Clock, South-Eaatem Bailwaj, 

160. 
Electric Condnction and Indaotion, 

Tyndall on, 168. 
Eleotrioal Condncton, Lajìng, 167. 
Electric Fish, New, 148. 
Electric Force, Tyndall on, 146. 
Electric and other Lights, 160. 
Electric Polaiitjr, on, 134. 
Electric Potentaals and Capacities, 134. 
Electric Qnatitìes of Magnetized Iran, 

134. 
Electric Spark, ledali on, 147. 
Electric Submanne Cables, Experi- 

meuts with, 161« 166, 167. 
Electric Telegraph beneath Ihe At- 

Umtic, 163. 
Electric Telegraph in India, 161. 
Eleclaric Telegraph, Important Im- 

proTement in, 164. 
Electric Telegn^ph, Lardner on, 168. 
Electric Transfer» Crosse on, 136. 
Electrical Ether throngh Space, 160. 
Electricitj, Motìve Power of, 64. 
Electricity-, Organic, State or, 142. 
Electricitf , Yoltaìc, ledali on, 146. 
Electro-Decomposition of Antimony, 

169. 
Electro-magnet, Large, Enerimenta 

with, 137. 
Endlees Bailway, Patent, 64. 
*' Ericsson, The," a Steamer, 48. 
Explosive Apparatns, New, 136. 
Eye, the, as a Camera Obscura, 120. 
Fans, Yentilation by, 72. 
Faraday on Condnction, 138. 
Faraday and the Electric Telegraph, 

164. 
Faraday on Bnhmkoifl'B Apparati», 

138. 
Faraday on Table-tuming and Spiiit- 

rapping, 141. 
Fatty Bodies, Steam Decompoaing, 
179. 


Fem, Bare British, 227. 

Field-Hospital, Frénah, 81. 

File-making by Machinery, 64. 

Fìlter, Cheavin's New, 77. 

Fire-Bricks, Patent, 66. 

Fire Engine, Steam, New, 63. 

Fish, Dead, Shoals of, 209. 

Fish, Stoc^ng Ponds with, 208. 

Fish, Transparent, 218. 

Fiahes, Gregarions, Food of, 206. 

Floating Batterica, Steam, 47. 

Flour-millB, and Bakery, Fki^ting, 86. 

Fbar-mill, the City, 86. 

Flonrens on Human Life, 113. 

Flooreseent Flnid, Stron^, 168. 

Food, Preseryation of, 198. 

Fossils in Berkshire, 286. 

Fossa Bird, New, 262. 

Fossils and Cretaoeooa Books of NateL 

241. 
Fossils in the Dnmeas limeaCtmea,, 

268. 
Fossil Floras of Scotland, 268. 

Fossil Seeds, 261. 

Fossil Sirenoid MammaL 266. 

Froet^ Effect of, on Shell.fish, 210. 

Fungi, AnsBsthetic Principio of, 170. 

Galvanic Battery, Callan's Fluid, 148. 

Gelatine Paper, on, 182. 

OeQk>gy of the Crimea, 286. 

Geology of Natal, 242. 

Geoloeical Map, New, 236. 

Glacial Phenomena of the IKn gKe li 
Lake District, 239. 

Glaoial Phenomena in Peeblea and 
SeDdrkshire, 239. 

Glaciers and Icébergs of the Permian 
Epoch,240. 

Globe, Stmcture of the, 286. 

Glyoerine, New Proeess of Obtainmg 
and Pnrifyine, 179. 

Gold in AustraSa, 247. 

Gold hearing Districta of the World». 
247. 

Gold-beuing Primary Bocks, 247. 

Graphite in the Malvem Hilu, 260. 

Guano in the Pacific Ooean, 201. 

Gun Carriage, New, 21. 

Guns, Caet^teel, 24. 

Ghins, Construction of, 36. 

Guns, Layìng out, without ezposing 
the Men, 40. 

Gunnery, Iiuproyement in, 22. 

Ghmpowder É:q)lo8ÌonB, on, 27. 

Gutta Percha, on, 220. 

Haarlem Lake, Drainage of the, 81. 

Harris's, Sir Snow, Idg^tning Pro- 
tectoxs, 38. 

Heat without Fuel, 165. 

Heat by the Ma^iet on Bodies in 
Motion, 104. 

Heating Apparatus by Fhdds, 75. 

Horse-nesh as Food, 178. 

Hot-blast and Phosphoms in Pig-iron«. 
185. 
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Human life, Period of, 113. 
Hamming BircU, Kew, 203. 
Hvdrogen, Inflammability of, 164. 
Hydrofoey of the British laleg, 108. 
Infornai Maohine, Rosnan, 26. 
InsectB, Winff-rays of, 210. 
Institutìon of Oivil Engineen, Fre- 

mioms of, 03. 
Iron, Changes in, 16. 
Iron Indostry (United States), 65. 
Iron Piate Cutting MAchine, 6*. 
Iron Ships, Magnetism of, 131. 
Levela of the AUantio and Paciilo 

Oceans, 109. , ,. 

Levela of the Bed Sea and Mediter- 

ranean, 110. 
Life, Human, Period of. 113. 
Light on Germinating Pianta, 234. 
Liehting and Heatìng, New ProcciS 

Lightning Protectors for Westminater 
Palace, 33. 

London, Sewage of, 77. 

London, Water Supply of, 83. 

Machinery at the Paris Exposition, 
Mr. Fwrbaim on, 9 to 14 :— Plour 
Mills, 13; Hydraulic Engines and 
Machines, 12; Maohinenrfor Cotton, 
Silk, and Wool Manofacture, 12; 
Marine £ngine8,|12; LocomotiTeEn- 
gines, 11; Stationary Engines, 10; 
Steam Ennnes amd Steam Machi- 
nery, 10 ; W orkshops* Apparatos and 
Machinery, 13. 

Maelzel, the Musical Mechanician, 
Death of, 93. 

Magnetism of Iron Ships, 131. 

Manure Liquid appUed to Snbsoils and 
Boots, 78. 

Mars and Satnm» Fhysical Featores 
of, 122. 

Marine Forgings, Immense, 62. 

Mariner's Compasa, Improved, 61. 

Masts and Yards, Iron, 44. 

Measure, the Standard of, 98. 

Mechanics in Australia, 96. 

Minié, or French Bifle, the, 17. 

Meteors, Luminous, 272. 

Meteorio Iron, Fall of, 193. 

Meteoric Iron, New, from Chili, 191. 

Meteorio Stones, Fall of, in Hanover, 

273. 
Meteórolites in the United States and 

Mexico, 273. 
Meteorological Summary of 1855^ 281. 
Minerai uidustries of the United 

Kingdom,66. 
Minerai Weàlth of England, 244. 
Mines, Bussian, at Sebastopol, SO. 
Monkshood, Poison of, 226. 
Monster Sheila, 39. 
Moon's Formation, Chronoloey, 123. 
Moon, Professor Haasen on the, 272. 
Moon's Surface, Enowledge of, 123. 
Morayshire Siag, on the, 187. 


Moitar Boats, New Iron, 61. 

Mortar, Monster, 26. 

Mountains, Attraotion of, 106. 

Mulberry-tree, Silk and Paper, 89. 

Muscular Contraction (Forces), 143. 

Musonlar Contraction, PhysicalTheory 
of, 200. 

Natal, Copper in, 246. 

Natal Cretaceous Bocks and Fosails, 
241. 

Natal', Geology of, 242. 

Nature-Printing, H. Bradbary on, 85. 

Naval Architectnre, Design in, 43. 

New Biver Water, 77. 

NiagaraFalls, Attempt to Sound, 81. 

Norton, Capt., Recent Inyentions, 28. 

Norway, Foliated Bocks of, 242. 

Obitoary of Eminent Persona, 288. 

Observatory, the Boyal, Greenwìdi, 
Beport of, 277. 

Observatonr inTrarancore, 279. 

Oocnlting Lights, Mr. Babbage's, 73. 

Ocular Spectres and Structurea, 117. 

Ocean, Maximum Depth of, 133. 

Oil, Bancid, to Sweeten, 173. 

Ordeal Beau of Old Calabar, 171. 

Ordnance, Malleable Iron, 25. 

Organic Compounda contaiuing Me- 
tals, 184. 

O^gen preparedby Deoomposition of 
Water, 166. 

Oxygen, Nascent, on, 164. 

Ozono, Constitution and Properties, 
165. 

Panama Baìlway, the, 66. 

Pai>er'making Machinery, Fonrdri- 
nier's New, 89. 

Paper Manufacture, Pianta for, 223. 

Paper, New Materials for, 88. 

PM»er and Silk from Mnlberry Fibi«, 
89. 

Paper firom Straw, 90. 

Paris Universal Exposition, Opening 
of, 7. 

Paris UnÌTersal Exposition, Machinerf 
at, 10. 

Paussus, New, 212. 

Photography applied to Meteorological 
Observations, 279. 

Photography, Progress of, 195 to 199 : 
Apparatus, Improved, 198; Bath of 
Aibuminate ot Silver, 197; Da- 
guerréotypes without Lenses, 196 ; 
iHfiraction Experiments, 198; I>xy 
CoUodion, 197; Gallio Acid aa a 
Beveloping Ageut, 198 ; lithogrwpha 
by Photograj^y, 197; Sensitive Col- 
lodion, 196; Système Qarsàer de 
Photocherographie Coloriée, 199. 

Plantsfor Paper Manufiictore, 223. 

Plating Metals, on, 185. 

Platinum Ore, Metala from, 184. 

Plato's Survey of the Sciences, 102. 

Preservation of Food, 199. 

Preservatìon of Timber, 71. 
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Press, Copjùig, New, 87. 

Press, American Pol^chromAtic, 87. 

Prìnting, Indestractible, on Metallio 

Platea, 87. 
Prìsm, New, aOé. 

Projectiles, Hollow, Machinery, 17. 
Propelling Vessels, Improyements, 46. 
Pterygotus Problematìcus, Geologie 

Bange of, 267. 
Radiaat Spectrum, the, 127. 
Bailwaj Aocidents prevented, 67. 
Baìlway, Aerial, 66. 
Bailwaj Break, Hydrostatic, 68. 
BaUway, Endlees, Patent, 64. 
Bailway and Marine Signals, 67. 
Bailwaj, the Panama, 66. 
Bailwaj Signals, Bonelli's, 67. 
Bailwaj Siu>marìne Tunnel fìrom Bng- 

land to Franoe, 82. 
Bailwaj Switches, 68. 
Bailwajs, AH in the World, 66. 
Bailwajs, British, Mr. Bobert Sto- 

I>hen8on on, 14 to 16. 
Bain-gauges, Management of, 274. 
Becoras in Walls, UncertainlT' of 

preaerring, 110. 
Bea Sea and Mediterranean Lerels, 

110. 
Bedstart, New, 203. 
Befleotor, New, for Lighta, 73. 
Bifle, French, or Minié, 17« 
Bifle, Self-capping, 17. 
Bottiiera Tinctotia, Cioloiiring of, 183. 
Bojal Observatory, Greenwich, 277. 
Bojal Societ j Oruit and tiie Qorem- 

ment, 100. 
Buhmkorff's Apparatoa e^plained bj 

Faradaj, 138. 
BahmkonTs Apparatna, Indaction 

Sparla firom, 1()7. 
Bnssian Infemal Machine, 26. 
Salmon, Artdficial Breeding-pond, 206. 
Salmon, Artificial Propagationof, 216. 
Salmon, Ova of the^ 206. 
Salt, Fnnctiona of, m Agricultore, 179. 
Salt, Object of, in the Sea, 111. 
Saponaoeona Pianta, 232. 
Saraaparìlla, Growth of, 221. 
Satorn and Mara, Phjaieal Featnrea 

of, 122. 
Schutz'a Swediah Caloolating Machine, 

69. 
Science and the Government, 100. 
Scoresbj on the Magnetiam of Iron 

Shipa, 131. 
Sootland, Upper Silnrian Booka, 246. 
Screw PropeUera, GriflStha'a, 48. 
Screw Propnlaion, Invention of, 45. 
Sea, Salt in the. 111. 
Seals on the Weetem CoMt of Ire- 
land, 200. 
Sebastopol, FiéldMinea at, 30. 
Sewage of Jjondon, 77. 
Sheep, Asiatic, 201. 
SheUs, Britten'B Patent, 23. 


Sheila, Monater, 39. 

Shipa' Boata, Lowerìng, Glifford'a, 47. 

Shot-tower, New Iron, 70. 

Signala, Time, Tranamission of, 68. 

Siikworm, Commercial Vaine of, 90. 

Silkworm, Culture of the, 211. 

Silver, New Ore of, 186. 

Slate Quarrjing Machine, 64. 

Sliding.rule, Improved, 61. 

Smoke in Steamera Prevented, 62. 

Smoke-conaumptìon, on, 76. 

SmokelesB Fumace, 76. 

Snake Poiaon, Death bj, 214. 

Snow Crjstala, Glaisher on, 276. 

Solar Spots^ on, 271. 

South bea Lslands, Uprise in, 110. 

Spectrum, the Badiant, 127. 

Spectrum, Triple, Brewater on, 118. 

Spontaneous Combustion, on, 168. 

Stamp Apparatus, Adhesive, 88. 

Standara of Measure, the, 96. 

Star 61 Cygni, 271. 

Steam>boiler Safetj-vahrea, 64. 

Steam Fire-^ngìne, New, 63. 

Steam Floating Batterìes, 47. 

Steam-enginea, Biden'a Munne, 42. 

Steam Gtenerator bj Hjdrogen, 42. 

Steam Organ, American, 94. 

Steamer '* Erìcason," 48. 

Steamer, New Propulaion, 46. 

Steamer, Nord, 44. 

Steamer, Screw, ** Azoff," 62. 

Steam-ship " Yanderbilt," 49. 

Steel, ManufÌEu:ture of, 68. 

Steel, Temperìng of, 69. 
Stereoacope Improved, 196. 
Stone, Artifioiai Compreaaed, 92. 
Siu;ar Manufacture, Improved, 79. 
Sul^huric Acid, Denaitj of, 167. 
SurfÌM^e-Abaorption of Matter, bj, 

116. 
Surfacea, Vision of, 116. 
Suapension, Structures on, 97. 
Swaìlows, Mortalitj among, 206. 
Tabaaheer, Guibourt on, 167. 
Table-Tuming and Spirìt-rapping, on. 

140,141. 
Tanager, New, 203. 
Tarantula Bite, Beath fìrom, 213. 
Tea, Chineae Mode of Scenting, 229. 
Telegraph, aee Electric Telegraph. 
Telegraph of a Bunning Tram, 162. 
Thermo-electrìc Qualitiea of Metala 

and Mechanical Strain, 136. 
Thermometer, New Univeraal, 193. 
Thttriugerwold and the Harz, Palgeo* 

soie Bocka of, 243. 
Timber, Preaervation of, 71. 
Time Si^;nal8, Tranamission of, 68. 
Toad, Livinff in Coal, 216. 
Torbanehill Minerai, the, 73. 
Tranaatlantic Electric Telegraph, 162. 
Tree within the Arctic Circle, 233. 
Treea, New Tranaplanting of, 91. 
Triple Spectrum, Brewater on, 118. 
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Trofflee, Prodactìon ot, SM. 
Type-setting Hbudiine, Mitobel'B, 63. 
«'Yaaderbilt," Axnerioui StMiaer, é9. 
Yeloeity of Electrio Ourrento, IfiS. 
Tentilatìon by Fmib, 72. 
TesaviuB, Braption of, 266. 
Tine Dùease, lUiQedj for, 228. 
Tìoletand Ultr»-Yicdet InriaibltfLi^ty 

128. 
Tiflion otOarfàoeBt Brewster on, 115. 
Tolcanìo Actìon, NMmytii on, IM. 
Tolcanio Mountains of Hawaii, 269. 
Toltaic Batterr, MiUtarr, 136. 
Toltaio Electnoìty, Tjndaiì. on, 146. 
Warfare, Important LavoitioB in, 20. 
Washington Monnment, Casting, 60. 
Water, I)eoompoaitioii of, 130. 


Water of the New Birer, 77, 
Water-angine, ffindair'B, 83. 
Water -snpply of London, 83. 
Waterspout at Tonis, 274. 
Water-works, New, at HamptoD, 

76 
Wayes, Bate of TraTeOing, 107. 
Well, Artenan, at Kentù& Town, 267. 
WeUingtonia Gigantea, 226. 
Weetnunster Falaoe ìdghtning Pro- 

tec|»rs, 33. 
Wheat, CultiTated, Origin of , 226. 
Wind, Directùnk o^ to aaoertain» 126L 
Winter of 1866, and Yegetation, 219. 
Wire, Singolar Froper^ o^ 71« 
Woodpeokerin California, 201. 
Wren^Ne8t,204. 


y(fte to AVdmvaiwm,, pp. 148 and 188. 

Among the manj attraotions added to fhe Polyteohmo Lutìtatìon, br the 
active management of Mr. Fepper, was a very fine bar of Alominium, prodaoed 
by M. St. Cuiir Deville (in the priyate laboratory of the Emperor of Frimce), 
wno had presented tìie same. After giyinff a brioT hiatorr of the motel, the non- 
success òr experiments for obtamingit, ano the ** sodinm and " yoltaio battety^ 
processes, tu'. Fepper desoribeB ito nature and properties. " Ahuniniiun" ìb 
classed by M. Deyulie as an *' nnalterable" metal, mtermediate between the pire- 
cions and the more common metaìs. Mr. Fownes inclades it in the same cate- 
gory as glacinum, yttrium, oerìnm, lanthaninm, didyminm, orooninm, and tho* 
rinum — ali of them " metals of the earth proper." The specifiic grayitj of afai- 
mininm is 2*66 (or 2*60 aocording to Mr. Fownes, water bemg taken as imity). 
This is abont one-eà^th of the navity of platinnm, and one-third that of irain» 
platinum being 20-96; gold, 19-26; mercury, 13*67; mlyer, 10*47; Iron, 7*79$ 
zinc, 6*6 ; and titaninm (nezt aboye alnminium), 6*80. The equìvalént of afaimi- 
nium is 13*69. The metal is beantìfìilly white, wìth a sli^t blnish tinge, and 
reflects light dear^. It is malleable and dnctìle, ahnost withont limit; when 

Sassed tbrongh the fingers it eidiales a slig^t odour of iron. It is a perfeet con- 
uctor of dectricity,— the best known among the metals, — and is negatiye to 
zinc. It melto at a rather higher temperature than sinc, and is excesBÌyeljr 
fusible. The chemical properties of alaminium are inyaloable. It reosta 
oxygen, — water has no action upon it at any temperature, — ^and eren an^a- 
retted hydrogen— that great demoer of the bnghtness of metals inlarge towns — 
exercÌBes no destmotive infioence upon it. It is now, moreoyer, aseertained 
that the metal does not decompose water. Thns alnminium bids fair to become 
one of the most usefol and servioeable of the metals, and firom it haye already 
been mannfactured some medals and watch-wheels of exquisite workmaoahip. 
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Milton's L'Allegro aiid II Penseroso, 

Illustriteli «Uh TU iny RichinnsaD Steel bj Bibekt Pania. Super- 

Longfellow's Poetical Works, Illustrated. 

Includinir "Esuni-eline," "Voiees o( theNighl," "Sb»«Ì*( and «T*- 
■ide,"iDdoC1jerPoeai(; beiiulifulIjilliiBiniUdbyBiBBETForrKB.jAKB 
Ben HjiK, and John aii:.BBBT. CroiraSvo.lU.clotli; SOb. morocco. 

" Evangellne," leparately, IOa. Cd. clotb ; 16*. inarocco. 

" Voicet or the Night," "Scuide," &c. ISi. clolli; 31b. morooo. 

Longfellow's Hyperion Illustrated. 

With neirly One Hondred Enicraviaea by Dikket Fostbr. Cronusvo. 
SU. clDlh;S««. morocco. 

Longfellow's Golden Legend, Illustrated. 

A New and Rcviied Bdition, irlth nuinerona ilteratioiu and noteibj 
theaulhor. Illiutrated by BiitEBT FoaTEB. Crown BTO, 131. clotbi 

Christmas with the Poets : 

A colleclion ol Englleh VoetTj nluting to Che FeaUral Df ChriitmaB. 
Upwarda of Fifty Enirravini^A Irom Drawinza by Biheet Fosteb, and 
numeroue Initiil Letters and Borderà prinied io lold. New Kdltton, 
wich BdditiODil EmbelliahmeotB, auper-royal Ivo. rkbly bound, lSs.i 

LONDON, B6, FLEBT STREET. 


DAVID BOGXTe's ANNUAL CATALOGUE. 
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Illustrated Works^^coùimiei. 

Turner and his Works : 

A Biomphy, iilastrated bv Examples from his Pictures and a Criticai 
Examination of hU Principles and Practi e. Qy John Burnbt, F.R.S. 
The Mrmoir by Pbtbr Cunnikoham : with Hateib Demyéto. 81s.6d. ; 
Aatograph Proofìs (pnly 25 pilnted), folio, ^6, 5a. 

Bunyan s Pilgrim's Progress. 

ProfuMly illnstrated by William Habvby; with Lifé by the Rer. 
Gborob Cmbstbr*, D.D. Cr- 8vo. 128. cloth; 17a. mor. ; larghe paper, 4S8. 
doth ; 608. iporocco. 

The Landscape Painters of England : 

Sketches after Eniflish Landscape Painters . Twenty Etchinfs. of their 
most characteristic works, by Louis Marvy, with short Nòticea by 
W. M. Thackeray. Royal 4to. SIs. 6d. ; coloared, 528. 6d. 

The Christian Graces in Olden Time : 

A series of Female Portraits, beautifully enin^aved by the best Artiats, 
with Poetical Illustrations by Henry Stbbbing, D.D. Imperiai 8to. 
21 8. richly bonnd and ^ilt ; 428. coloured. 

The Heroines of Shakspeare : 

Forty-five Portraits of the principal Female Characters. Enspraved 
under the superintendence of Mr. Charles Hbath, from Dnunrings 
by the best Àrtists. Imperiai Sto. handsomely bound in morocco, 428. ; 
coloured Platea, jSZ, ISs. 6d. ; proofs, imperiai folio» half-morocoo, 
j^S. ISs. 6d. ; India proofs, ^5. 58. 

Humphreys's British Coins. 

The Coinage of the British Empire ; illustrated by Fac-similes of the 
Coins of each Perioda in Gold, Silver, and Copper. By H. N. Humphrbys. 
Snper-royal 8vo. 21s. clotb ; 258. antique. 

Humphreys's History of Writing. 

The Orifi^in and Progress of the Art of Wrltinjr ; fi"om its Primeval Phasei 
in Egypt, &c. to the Present Time. By H. N. Humphrbys. Illustrated 
with namerous Plates, plain and coloured. Super-royal Svo. 21s. cloth; 
258. antique. 

The Book of Beauty. 

The Court Album, or Book of Beauty. A series of charminr Portraits 
of the young Female Nobility, with Historicalaud Biographical Memoirs. 
4.to. richly 8:ilt, 21s. ; coloured, 42s. 

Heath's Keepsake. 

The Keepsake. Edited by Miss M. A. Power, (Lady Blbssxnotok'b 
nìece), assisted by the most popular writers of the day. Royal Sva 
218. ; India proofs, 52s. 6d. 

B>embrandt and his Works ; 

with a Criticai Examination iato his Principles and Practice. By JoHir 
BuKNBT. F.R.S. 15 Plates, 4to. Sls. 6d. ; Artist's Autograph Prooftf 
imperiai 4to. ^5. 5s. (only 50 printed). 

Curiosities of Glass-making : 

a History of the Art, Ancient and Modem. By Apslby Pellatt, Esq. 
With Six beautifully coloured Plates of Antique Vases, &c. Small 4to. 
cloth, 128. 

The Cartoons of Raffaelle, 

from Hampton Court Palace. Engraved by John Burnbt. With 
Descrìptive Letterpress and Criticai Remarks. Seven large Plates 
(24 ìnches by 34). In wrapper, Sls. 6d. ; or coloured, 6Ss. 
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Illustrated Works — continued. 


Vestiges of Old London, 


A series of finished Etchings from ori^nal drawìn^s, with descriptions, 
historical associations, and other refereuces ; by J. Wykeham Archbr. 
Imperiai 4to. India proofs, 50s. ; coioured, 638. 

Views in Rome ; 

comprìsine ali ita prìncìpal Ediflces, and its surroundinr Scenery. 
En^raved oy W. B. Gookb. 88 Plates, with a Panoramic view of the 
City. 4to. 218. ; India proof8, £2. 2s. 


The Bible Gallery : 


Eif^hteen Portrait8 of the Women mentioned in Scrìpttire, beaatifùlly 
engraved fìrom Originai Drawings, with letterpress Descrìptions. Imp. 
8vo. handsomely bound, 2l8. ; with Platea beaatifuUy coioured, 428. 

The Women of the Bible. 

Eigbteen Portraits (forming a Second Series of Thb Biblb Gallbby). 
Hand8omely boond, 21s. ; coioured, 428. 

The Gallery of Byron Beauties : 

Portraits of the Heroine8 of Lord Byron's Poema, from Drawin/^s by 
the mo8t eminent Artista. Super-royal Svo. morocco, 31 s. 6(1.; highly 
coioured, £Z. 


Heath's Waverley Gallery, 


Portraits of the priucipal Temale Characters in the Wrìtìn^s of Scott. 
36 highly-finished Plates, super-royal Svo. splendidly bound in morocco, 
318. 6d. ; with coioured plates, £Z, 


Gallery of the Graces ; 


or, Beauties of British Poets : 36 beautiful Female Heads by Landseer, 
Boxali, F. Stone, &c., illustratìngTennyson^ Campbell, Rogers, Landon, 
&c. Super-royal Svo. 31s. 6d. morocco ; with coioured Plates, £Z, 

Milton's Poetical Works. 

Paradise Lost and Regained, Comus, Samson Agonistes, L'Allegro, &e. : 
with Essayon Milton's Life and Writings. byjAMBS Montgomery; 
illustrated with One Handred and Twenty Engravings, by Thompson, 
Williams, Orrin Smith, &c. from Drawings by William Habvby. 
Two volumes, crown Svo. 24s. cloth ; 34s. morocco. 

Thomson's Seasons and Castle of Indolence. 

With Life and Criticai Remarks by Allan Cunningham ; and48lJlns- 
trations by Samuel Williams. 12s. cloth ; 178. morocco. 

Beattie and Collins' Poetical Works. 

With an Essay on their Lives and Writings, and lUustrations, engraved 
by S. Williams, &c. fìrom Drawings by John Absolon. Crown Svo. 
cloth, 128.; morocco, 17s. 

The Langiiage of Flowers ; 

or, the Pilgrimage of love. By Thomas Millbr. With Twelre 
beautifuUy coioured Plates. Fcp. Svo. silk, lOs. 6d. ; morocco, 128. 

The Romance of Nature ; 

or, the Flower Seasons Illustrated. By L. A. Twamlbt. With Twenty- 
seven coioured Plates, 3d Edition, 31s. 6d. morocco. 
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Illustrated Works — continued, 

Flora*s Gems : 

TweWe splendid Oroaps of Flowen, drawn and cokrared by Jambs 
Andrews ; witb Poetical lUnitimtionft by L. A. Twamley. Imp. 4to. 
3U. handsomely bound. 

Sir Walter Scott's most Popular Works — 

Tilt'9 Illustrated Editions. 
1- THE LAY OF THE LAST MINSTREL. 
s. THE LADY OF THE LAKE. 
3- MARMION : A TALE OF FLODDEN FIELO. 
«. ROKEBY. 
Theee el^ant volumes are nniformly printed in fcp. 8vo. and ttlaatrated 
with numerous Eiv^raTingson Steel, prìoeTs. clotb ; I0s.6d. morocco elefraut. 

>er's Poems. 

With Life and Criticai Remarks, by the Rev. Thomas Dalb : and 75 
fine Enfi^raving^s by J. Orrin Smith, from Drawìngs by J. Gilbert. Two 
vola, crown 8vo. 24s. cloth; S48. morocco. 

'* The handsomeatof the editloiii of Cowper.**— SracTATOK. 


Cowp< 


Pictures of CouDtry Life ; 


or, Summer Rambles in Green and Shady Places. By Thos* Millkr, 
Autfaor of ** Beauties of the Ck>imtry.'* With Ulustrationa by Samoei 
Williams. Crown 8vo. cloth, 68. 

Sketches at Home and Abroad. 

By J. D. Harding. Sixty Views of the most interestin^^ Scenes, Porei^ 
and Domestic, printed in tinta, in exact imitation of the Orig^al Draw- 
ings. Imperiai folio, half-morocco, 40^. 6s. 

" A treasare-houne of delieht. Here nortbern Italy yields np ita architectnral ftlarìm and iti 
lake acenery— Venice its puaces— the Tyrol its ronumtic rtJìej* and villages — ^the Rbenish citiea 
their pictareaqne beauty— «nd Fraaceand EnglandtheirgreenMt apota ofremembnncc.** Atbb*. 


The Beauty of the Heavens. 


In One Hnudred and Fonr Coloured Platea, representin? the principal 
Astronomica! Fhenomena; andan Blementary Lectnre, expressly adapted 
for Family Instniction and Entertainment. By Charles F. Blunt. 
New Edition, 4to. cloth, 28s. 

Le Keux's Memorials of Cambridge. 

Views of the Colleg^es, Halls, Churches, and other Public Baildines of 
the University and Town, eng^ved by J. Le Keax ; with Historicaf and 
Descriptive Accounts, by Thomas Wrioht, B.A., and the Rev. H. L. 
Jones. Two volumes, demy 8vo. cloth, 24s. ; 4to. proofs, 428. 

Pearls of the East : 

Beauties from *' Lalla Rookh.'' Twelve lartir^sized Portndts, by Faitnt 
CoRBAUX. Imp. 4to. Sls. 6d. tinted ; plates hig^hly coloured, 628. 6d. 

Walton and Cotton's Complete Angler. 

Edited by John Major, with Illustrations by Absolon. New Bdftion, 
fcp. 8vo. cloth, 128. ; morocco, 188. ; lam^e paper, boards, 248. ; morocco, 
Sls. 6d. 
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PRACTICAL WORKS ON 

Sratnràg atiìt ^aitrtrag. 
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JOHN BURNET, F.R.S. 


Laudscape Painting in Oil Colours 

explained, in Lettera on the Tkeory and Practice of the Art. Illnstrated 
by 14 Platea of Bxamplea from the teveral Schools. By John Burnbt, 
F.R.S. Author of ** Practical HinU on Painting:. " Quarto, 21s. cloth. 

Practical Hints on Portrait Painting. 

lUostrated by Examples from the Works of the beat Maitmra. By 
John Burnst. Demy 4to. 21a. 

Practical Essays on the Fine Arts ; 

with a Criticai Examination into the Prìnciples and Practice of the late 
Sur David Wilkie. By John Bvrnbt. Post 8vo. 6s. 

Fielding's Works on Painting. 

z. TreatiBO on Painting in Water Colours in Theory and Practice. 
By T. H. FiBLDiNO, late Professor of Painting? at the H.E.I. College at 
Addiscombe. With Platea, plain and coloured. Fourth Edition. lOs. bd. 

EX. The Theory and Practioe of Painting in Oil and Water Colours. 
With an Appendix on Litbomphy. Fifth Edition. With nnmerons 
Plates, plain and ooloared, Iw. 

Harry Willson on Water Colours. 

A Practical Treatise on Composition, Ught and Shade, and Golonr. 
Illnstrated by coloured Plates. New Edition, imp. 8vo. IGs. cloth. 

The Eleinents of Art : 

a Mannal for the Amateur, and Basis of Study for the Professional Artist. 
By J. G. Chapham. Many Woodcnts. 4to. lOs. 6d. 


The Art of Painting Restored 


to its stmplest and surest prìnciples. By L. HuNOiarpruND. 
oolonred Plates. Post 8vo. 9s. 6d. 

C^ Manuals or Art, see page 15. Drawino Books, page 21. 


24 
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RAPHAEL AND J. ARTHUR BRANOON. 

An Analysis of Gothick Architecture. 

niustrated by a series of upwards of Seven Hnndred Examples of Door- 
ways, Windows, &c. ; accompanied with Remarks on the several Details 
of an Ecclesiastical Edifice. By R. and J. A. Brandon, Architects. 
2 Urge vols. royal 4to. jfl'S. Ss. 
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Archiiectural Works — continned. 


The Open Timber Roofs of the Middle Ages. 

lUustrated bv Penpectìve and Working Drawingra of some of the best 
varieties of Church Roofs ; with deicriptive Letterpress. By R. and J. A. 
BaANDON. Royal 4to. uniiorm witb the above, £Z. Ss. 

Parish Churches ; 

being^ Perspective Views of English Bcclesiastical Stroctores ; accom- 

Cied by Plans drawn to a Uniform Scale, and Letterpress Descriptìona. 
R. and J. A. Brandom, Architects. 3 vola. Urge 8vo. containinf 
160 Platea, £% Ss. 

Winkles's English Cathedrals. 

Architbctural and Picturesque Illustrations or thb Catrk* 
DRAL Chcrchbs op Enoland AND Walbs. New Bdition, with tbe 
Manchbstbr Cathbdral. 186 Plates, beantifùlly entrraved by B. 
^TiNKLBs; with Historical and Descrìptive Accounts of the various 
Cathedrals. In three handsome vola. imp. 8ro. cloth, £2. Sa. ; roy. éto. 
India proofs {vetyfeto left), £&. 6s. 

*»* The Third Volume, comprìsinij^ Lichfield, Oloncester, Hereftord, Wor- 
cester, Dorham, Carlisle, Chester, Ripon, Manchester, and the Welsb Cathe- 
drals, may stili be had separately, to complete sets, pnce 34s. in 8vo., 48s. 4to. 

Glossary of Architecture. 

Explanation of the Terms nsed in Grecian, Roman, Italian, «nd Ootbic 
Architecture, exemplified by many Hundred Woodcats. Fifth Edition, 
much enlargéd. 8 vola. 8vo. 48s. 

Introduction to Gothic Architecture. 

By the Editor of the ** Glossary;" with numerous IIIustrations,4s.6d. ci. 

Principles of Gothic Ecclesiastica! Architecture. 

By M. H. Bloxam. With an Explanation of Technical Terms. With 

260 Woodcuts, 6s. cloth. 

Stuart/s Antiquities of Athens, 

And other Monumenta of Greece. With Seventy Plates, accnrately 
reduced fìrom the g^reat work of Stuart and Revett ; and a Cbronolóricai 
Table, formine a valuable Introduction to the Study of Grecian Archi* 
tecture. lOs. 6d. cloth. 

Domestic Architecture. 

lUustrations of the Ancient I>ome8tic Architecture of Enfj^land, firom the 
Xlth to the XVlIth Century. Arrangred by John Britton, F.S.A. 
With an Historical and Descriptive Essay. Fcp. 8vo. 5s. cloth. 

Suggestions in Design. 

Por the use of Artists and Art-workmen. Many Hundred subjecto drawfe 
by LuKS LiMNBR. 4to. cloth, 16s. 
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A Ramble through Normandy ; 


Or, Scenes, Cbaracters, and locidents in a Sketchin^ Excursion throngh 
Calvados. By Georgb M. Mct8«juvs, M.A. Post 8vo. with numerous 
Illostrations, lOs. 6d. cloth. 


Constantinople of To-day : 


a Visit to the Turkish Capital : with Descriptions of the City and ita 
Inhabitants. By Theophilb Gautibr. With FaC'similes of Fhoto- 
graphìc Drawings. Crown 8vo. 7s. 6d. 

Albert Smith's Story of Mont Blanc 

and the various Ascents thereóf, from the timeof Sanssnreto the present 
day. With Illustrations. New Edition, fcp. 8vo. 5s. cloth. 

A Month in Constantinople. 

By Albert Smith. With numerous lUostrations on Steel and Wood. 
Third Edition, fcp Sto. Ss. cloth. 

Prince Adalbert. 

Travels of H.R.H. Prince Adalbert, of Prussia, in the South of Europe 
and in Brazil ; with a Voyage up the Amazon and the Xingù. Trans- 
lated by Sir R. H. Schomburgk and J. E. Taylor. 2 vols. 8vo. Maps 
and Plates, 168. 

Travels in Perù, 

during the years 1838-42, aerosa the Cordilleras and the Andes into th« 
Primeval Foresta. By Dr. J. J. Von TbCHUDi. Translated by Miss 
Ross. 8vo. 12s. 

The Boat and the Caravan : 

a Family Tour in Erypt and Syria. With Encrayings on Steel flrom 
Originai Drawings. Fourth Edit. Fcp. 8vo. cloth, 7b. j morocco, 108. 6d. 

Tour on the Prairies. 

Narrative of an Expedìtion across the Great South Western Prairies. 
. from Texas to Santa Fé. By Gborob W. Kbndall. 2 vols. fcp. 8vo, 
with Map and Plates, 6s. 

The Wonders of Travel ; 

containing choice Extracts fi'om the bestBooksof Travel. Fcp. 8vo. 
Plates, Ss. 6d. 


fidìm mi Mmmmi 

Wearyfoot Common : 

a Tale.' ByLsiTCH Ritchie. With Six Illustrations. Fcp. 8vo. 5s. ci. 

** A production of a high order, eminently healthy in ita tone and teudency, 
ànd fitted to stimulate and foster a spirit of manly independence." 

Commonwealth. 
" A work of real genius "— Illdstratbd London News. 

London.] 
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FietUm and ^mimmi^—- oontùmed. 

Léonard Lindsay. 

The Stoiy of a Baccaneer. By Angus B. Rbach. 3 rote. po«t Sto. Ila. 

The Greatest Plague of Life ; 

or, Tlie AdYentores of a Lady in Search of a Serrant. by One wlio bas 
been ahnoat Worried to Death. Bdited by tbe Brothers Ma.tbkw. 
Illnstrated by George Cmiksbank. Crown Sto. 7s. doth. 

The Magic of Industry ; 

or. The Good Genia» tbat tumed Bverytbing to Gold : a Fairy Tale. By 
the Brothers Math bw. Wlth Plates by George Cmiksbank. 3e. 6d. clotb. 

Acting Cbarades ; 

or, Deeds mot Words. A Christmas game to make a long erening short. 
By the Brothers Mathew. Illnstrated with many hnndred woodcnta. 
Ss. doth. 

Round Games 

forali Parties, containing an inexhanstible Budget of Amnaement for tbe 
Fireside, &c. Ss. cloth. 

The Sandboys' Adventures ; 

or, London in 1851, daring the Great ExhibitiOB. By Hbitkt Matbbw 
and G. Cruikshank. Sto. doth, sa. 6d. 

Cracker Bon-Bon for Christmas Parties : 

A Collection of Hnmorons Dramas, Poema, and Sketches. By R. B. 
Brouoh. Profnsely illnstrated by Hine. Qoth, Ss.6d. 

Christopher Tadpole : 

bis Stmcglcs and Adventnraa. By Albbkt Smith. With 49 Illustra, 
tions OA Steel, by Job» Lbsciì, and a Portrait of the Avtbor. Ss. 

*»* See also Comic Natural Historiks, ftc. page IO. 

Cavami in London. 

Soanes and Sketebes of London Life and Manners. By Mons. Ga tarmi. 
Beantìfolly engraved and tinted. Imp. Svo. bandsomdy bound. Sa. 

The Pentamerone ; 

or. Story of Stories : an admiràble Collection of Fkiry Talea. By Giam. 
Basile. Translated fìnom the Neapolitan b^ J. B. Taylor. With 
IllQstrations by Geoiige Cmiksbank. New Edition Bevised. Crown Syo. 
6s.ck>th. 

Adventures of Robinson Crusoe, complete. 

Reprinted inm the Originai Edition, with lUastrationa by Stothard. 
Crown Sto doth, 7s. 6d. 

Robinson Crusoe, 

with nnmerons Woodcats by Geoige Cniikshank and othors. Fq>. Svik 
Ss. 6d. doth. 

The Young Lady's Oracle : 

A Fireside Amnsement, with coloared Piate. Ss. 6d. doth. 
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OEOROe CRUIKSHANK^S WORKS. 

My Sketch-book ; 

1 containing more than Two Huadred laug^hable Sketchea, By Gbobob 

Cbuiicshank. In 9 Numbers, 28. 6d. each plain ; Ss. 6d. coloured. 




Scraps and Sketches. 

In 4 Parts, each Ss. plain ; 12b. coloured. 

lUustrations of Time. 

8s. plain ; 128. coloured. 

lUustrations of Phrenology. 

Ss. plain ; 12s. coloured. 

The Bottle. 

In 8 largo Plates, Is. ; or printed in tints, 68. 

The Drunkard's Children : a Sequel to the Bottle. 

S largo Plates, is. ; printed in tints, 6s. 

*«* These two works may be had stltcbed up with Dr. Charles Mackay's 
illustrative Poem, price Ss.— The Poem separate, Is. 

The Comic Alphabet. 

Twenty-six Huxnorous Designs. In case, 2s. 6d. plain ; 4s. coloured. 

The Loving Ballad of Lord JBateman. 

With Twelve Humorous Plates. Cloth, 2s. 

The Bachelor's Own Book : 

being Twenty-four Passages in the life of Mr. Lambkin in the Pursuit 
of Pfèasure and Amusement. 5b. sewed; coloured, Ss. 6d. 

The Comic Almanack, since its commencement 

in 1S35 to 1853. lUnstrated with numerons ìwtge Plates by George 
Cruikshank, and many hundred amusing Oats. 

*«* Any of the separate Years (except that for 18S5) may be had at One 
Shilling and Threepence each. 

John Gilpin : 

Cowper's humorous Poem. With Six lUuttrations by G. Cruikshank. 
Fcp. Svo. Is. 

The Epping Hunt. 

The Poetry by Thomas Hoos, the lUnatraitions by George Cruikshank. 
New Edition, fcp. Svo. Is. 6d. 

The Toothache, 

imagined by Horacb Mathbw, and realized by George Cruikshank : a 
Series of ^etches. In case, Is. 6d. phùn ; Ss« coloured. 

LOKDON.] 
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Comic Works — contìniied. 


Mr. Bachelor Butterfly : 

taisVerìtable Historr; sliowing^ how, after beinr Marrìed, he narrowly 
escaped Bigamy, and became the Stepfather of Eig^ht Hopefnl Children. 
By the Author 0/ " Mr. Oldbuck." 5s. cloth. 

Comic Adventures of Obadiah Oldbuck : 

wherein are duly set forth the Crosses, Cha(a;in8, Chaures, and Calamities, 
by which his Courtship was attended ; showing:, also, the Issue of bis Snit, 
and hi8 Espousal to his Ladye-Iove. Lai^e 8vo. with 84 Platea, 7b. cloth. 

The History of Mr. Ogleby : 

shewìng how, by thepolishof hismanners, thebrìlUancyof bis repartees» 
and the ele^^ance of his attitudes, he attained diatinction in the fasmonable 
world. 150 Desig^us, 6s. cloth. ■ 

The Comic Latin Grammar : 

A New and Facetìons Introdaction to the Latin Tongue. Profusely illns- 
trated with Humorous EnCTavingfs by Leech. New Edition, Ss. cloth. 

** Withont exception the most mhly comic work we bave ever seen."— Ta.tt'8 Mao. 

New Readings from Old Authors. 

lUustrations of Shakspeare, by Robert Setmour. 48. cloth. 

Tale of a Tiger. 

With Six Illustrationa. By J. S. Cotton. Fcp. 8vo. la. 

Table-Wit, and After-dinner Anecdote. 

By the Editor of " Hints for the Table.'* Fcp. 8vo. Is. 6d. cloth. 

aCotntc iBiatutal "^i^Xmt^. 

By Albbrt Smith, A. B. Reach, Horacb Mathbw, &c. &c. 

Prcfuselìf Itttutrated by the best Comic ArtUU o/the dog. 

Price One Shilling each. 

ALBERT SMITH. 


The Gent. 
The Ballet Girl. 
Stock-up People. 


Idler upon Town. 
The Flirt. 
Evening Parties. 


A Bowl of Punch. 

A. B. REACH. 

Bores. | Humbugs. 

Romance of a Mince Pie. 
HORACE MAYHEW. 
Model Men. | Model Women. 
Change for a Shilling. 

JUtOi in some *tple, 

Hearts are Trumps. By James Hannay. 

Naturai History of Tuft-hanters and Toadies. 

^f „ the Hawk Trìbe (Swindlers, Blacklegs, &c.) 

,y „ a Bai Masqué. By the Count Chicard. 
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Life of WaUam Etty. R.A. 

By Alexander Gilchrist* of the Middle Tempie, Barrister-at-Law. 
2 voU. post 8vo. 21 8. cloth. 

Curiosities of London ; 

embracins: the most remarkable Objects of Interest in the Metropolis, 
Past and Present. By John Timbs, F.S.A. Small 8vo. (pp. 800), with 
Portrait, 14s. cloth. 

Alexander Smith's Poems. 

A Life Drama, andother Poems. By Alexander Smith. Fourth 
EditioH. Vcp. 8vo. cloth, 5s. 

II. Sonnets on the War. 
By Alexander Smith, and by the Author op ** Baldbr'* and 
"The Roman." is. sewed. 

The BaUad of Babe Christabel, 

and other Lyrical Poems. By Gerald Massey. 5th Edition, Ss. cloth. 

II. War Waits : a Series of Ljrics and Ballads on the War. 
By Gerald Massey. Is. sewed. 

Satire and Satirists : 

Six Lectures. By James Hannay. Post 8vo. 7s. cloth. 

Life and Times of Madame de Staél. 

By Maria Norris. Post 8vo. 9s. cloth. 

My Life and Acts in Hungary : 

Beinf^ a Personal Narrative of bis Career in connection with the Revolu- 
tion. By Arthur GOrgei, Commander-in-Cbief of the Hung^arian 
Army. 2 vols. post 8vo. 21 s. 

Men of the Time : 

A Series of Succinct Biog^raphies of the most Eminent JAying Notables:— 
Authors, Artists, Eng^ravers, Poets, Preachers, Travellers, &c. &c. 
Third EditiOD, greatly enlarged, small 8vo. 78. cloth. 

Lectures on the Great Exhibition 

and its Results on the Arts and Manufactures, delivered before the 
Society of Arts, by some of the most Eminent Men of the day. InTwo 
Series, prìce 7s. 6d. each, neatly bound in cloth. 

Lectures on Gold, 

delivered at the Government School of Mines, for the Use of Emigrants 
to Australia. Crown 8vo. with illustrations, 28.6d. 

Bogce's GuiDES for Travellers, 

in compact and convenient volumes, pocket size :— 
I. Belgium and the Khinx, maps and piane. 
II. SwiTZEELAiTD and Satot, map. 
III. Pabis : with a G^uìde to the Exposition of 1855. 

*«* Others in preparation, 

i 
London.] 
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and ite Connected Sciences. By Edward Hitchoock, D.D., of Am- 

-- - - .78. CIO" 


MitcéUmteoui BookM — eontinutd. 

The Pocket Peerage and Baronetage of Great 

BrìUin and Ireland. By Hbnrt R. Forstbr, of " Tne Moniing: Poat." 
Neatly boond, 6s. 

Webster's Quarto Dictionary, unabridged ; 

containing^ ali the Words in the Eng^liah Lanruae^e, with their Etymologies 
and Derivations. By Noa.h Wbbstsr, LL.D. Reviacd by Professor 
Goodrich. With pronooncinf Vocabularies of Scrìpture, Classical, 
and Geog^pbical Names New Edition, carefulJy prìnted in a lurge 4to. 
volume, 818. 6d. clotb ; 428. calf. 

*»* The only complete work. AU the octavo editions are Abrid^nn^nts. 

Webster 's Octavo Dictionary. 

Abrìdi^ed from the aboye. Qoth, 78. 6d. 

The Fourth Estate. 

A History of Newspapera and the Liberty of the Press. By F. K. Hunt. 
Two vols. post 8vo. 218. cloth. 

The Religion of Geology, 

and its Connected Sciences. By £ 
herst Collette. Crown Sto. 78. cloth. 

Longfellow's Poems, complete Edition. 

Includin(f the Golden Lefrend. New Edition, with platea and portrait, 
fcp. 8vo. cloth, 58. 6d. ; morocco, lOs. 

II. Thfi Gk)ldjeii L^nd, uniform with th6 aboye, to complete 
former Editions, fcp. cloth, Is. 6d. 

Longfellow's Prose Works. 

Uniform with the above. Fcp. 8vo. cloth, 58. 6d. } morocco, lOs. 

Longfellow's Golden Legend. 

The G-olden Legend. By H. W. Lonqfellow. Second Edition. 
Fcp. Sto. Ss. cloth ; 9s. morocco. 

The Happy Home ; 

By the Author of " Life in Eamest.*' New edition, cloth, Is. 6d. 

The Fountain of Living Waters : 

2s. cloth gilt. 

Southey's Life of Nelson. 

Finely-illustrated Edition, with EngjaTings from Drawing^s b^ Dunoa-n, 
B. Fostbr, and others, putly prìnted in the text, and part in tuta on 
separate paices. Crown Sto. Gs. neatly bound. 

Prench Domestic Cookery, 

combining^ Elegance with Economy ; in 1200 Receipts. With numeroas 
Enipravings. Fcp. Sto. 4s. cloth. 

The Stowe Catalogne 

Priced and Annotated, by Ubnry Rdmsby Forstbr, of the "Momini;: 
Post" newspaper. With numerous lllustrationsof the principal Objects. 
4to. half-morocco, 158. 
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MùoeUaneow Books — oontinued. 


^^'^m^t^m0^^^0^tm^>^^^^^0^ 


Emma de LUisau ; 

or, Memoirs of a Conveited Jewett. With Illastrations by Gilbert. 
NewEdìtien, 78. doth; l^. 6d. morooco. 

Miriam and Rosette ; 

or, The Twin Sisters : a Jewish Narrative of the XV Illth Century. By 
y> the Atithor of ** Bmina de Lissau.'' Illastrated by Gilbert. Ss. 6d. cluth. 

Rev. Thomas Dale's Poetical Works. 

Inclndiiu: The Widow of Nain, The Daug^fater of Jainu. &c. New and 
Bnlarged Edition» fep. 8vo. 78. cloth ; 108. 6d. morocco. 

TheWhaleman'sAdventures in theSouthernOcean. 

Edited by the Rev. W. Scorbsbt, D.D. Fq>. 8yo. cloth, 68. 

Madame Guizot's Young Student ; 

or, Ralph and Victor: a Tale for Youth, by Madame Guizot. Trans- 
lated by Samuel Jackson. With Eng^raving^s. New Edition, fcp. 8vo. 
38. 6d. cloth. 

The London Anecdotes for ali Readers, 

on the Pian of the Percy Anecdotes. 2 vola. 48. cloth. 

The Glory of Christ 

illastrated in hls Character apd History, and in the last thingrs of bis 
Mediatorial Government. By Gardinbb Spbino, D.D. Fcp. 78. ci. 


The Singing-Book. 


The art of Sing^mg: at Sight tang^ht by Prc^ressive Exercises. By J a m kb 
TuRLB, Organist of Weatminster Abbey ; and Edward Taylok, 
Gresham Professor of Music. 4s. 6d. cloth. 

Egeria ; or, the Spirit of Nature. 

By Charles Mackay, LL.D. Fcp. 8vo. 58. cloth. 

Town Lyrics. 

By Charles Mackay. Crown 8vo. sewed, is. 

The Book of the Months, 

and CIRCLE of the SEASONS. Embellisbed with IVenty^igbt 
Enmvings from Drawings by William Habvsy. Beautìfnlly prìnted 
in icp. 8vo. Ss. 6d. cloth. 


Miniature French Dictionary, 


in French and Engliah, and Engrlish and French : compriaing ali the 
words in general use. The remarkably comprehensive nature and com- 
pact size of this little dictionary admirably At it for the student and 
toorist. Neatly bound in roan, 4s. morocco, giit edges, 58. Ad. 

Sharpe's Diamond Dictionary 

of the ENGLISH LANGXJAGE. A very small volume, beautifuUy 
printed in a clear and legible type. Roan neat, 2s. 6d. ; morocco> 3s. 6d. 

London.] 
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MiteeUaneotu Books — contìnued. 

You Like It : 


a Serie» of Talea and Sketches. By the Rev. CHARLKa B. Taylbr, 
Author of '* Aecorda of a Good Man's life.** Fcp. 8vo. 7s. 6d. cloth ; 
IOb. 6d. morocco. 


Sketches of Canadian Life, 


Lay and Eccleaiastical, illustrative of Canada and the Canadian Church. 
By a PRBSBTTBB ot the Dioobsb of Toronto. Post Sto. 6s. 

Recollections of the Lakes ; 

and OTHER FOEMS. By the Author of ** Monti of Flowers," ** Spirlt 
of the Woods»" &c. Fcp. Sto. with Frontiapiece, 7%, cleth ; lOs. 6d. mor. 

Year-Book of Facts in Science and Art ; 

exhibitinr the most important Discoverìea and Improvements of the 
Year, and a Literary and Scientific Obitnary. By John Timbh, F.S.A. 
Editor of ** The Arcana of Science." Fcp. 8vo. 5». cloth. 

*«* This work is published annually, and contains a complete and con- 
densed view of the progress of discovery dnring the year, systematically ar- 
ranged, with ei^ravings ilinstrative of noTelties in the arts and sciences, &c. 
The TOlomes, from its commencemcnt in 1839, may stili he had, 58. each. 

** Ably and honeatty compiled.**— Athix jcirx. 

Life's Lessons : 

a Domestic Tale. By the Anthor of <* Tales that Might bc Trae." New 
Edition, wth Frontispiece, fcp. Sto. 4«. doth». 

Williams's Symbolical Euclid, 

chietly from the Text of Dr. Simson. Adapted to the Use of Students by 
the ReT. J. M. Wi lli ams, of Queen's College» Cambri^e. New Edition, 
68. 6d. cloth \ 7s. roan.— An Svo. Edition may also be had, 7s. cloth. 

%%% Tina edition is in use at many of the Public Schools. 

King's Interest Tables, 

on Sums fìrom One to Ten Thousand Pounds. Enlarged and improTed, 
with seTeral useful Additions. By Josbph Kinq, of LÌTopool. Io 
1 large voi. Svo. 21 s. 

Seven Hundred Domestic Hints, 

combinine El^ance and Economy with the Eiyoyment of Home. By a 
Lady. Neatly boond in cloth, 2s. 6d. 

Fiorai Fancies ; 

or» Monda from Flowers. With Serenty IllnstrationB. Fcp. Sto. 7s. cloth. 

The Game of Whist ; 

its Theory and Practice, by an Amateur. With Illustrations by Kbnny 
Mbadows. New Edition, fcp. Svo. 3s. cloth. 

Backgammon : 

its History and Practice, by the Author of ** Whist." lUustrated by 
Mbadows. Fcp. Svo. 2s. cloth. 

The Dream of Eugene Aram. 

By Thomas Hood, Author of " The Song of a Shirt." With Illustra- 
tions by Harvey. Crown Svo. Is. sewed. 
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Miscellaneoits Books — contìnued. 
WORKS WITH IlalaUMINATED TITIaEB. 

INTHESTYLE OF THE OLD ROMISH MISSALS. 


Books of Poetry. 


The Poetry of Flowbrsi 

Poetry of the Sentimemts. 

The Lyre.— Fujptive Poetry of the Nineteenth Centory. 

The Laurel— a Companion Volume to the Lyre. 

Ss. 6d. neatly bound. 


Elegant Miniature Editions. 


Cowper's Poems. 2 vols, 
Thomson's Seasons. 
Scott's Lady of the Lare. 

SC0TT*S MaRMION. 

Scott's Lay and Ballads. 
Scott's Roreby. 


ScoTT*s Select Poetica l Works. 
4 vols. contùnìnr the above Poems 
tinifonnly bound. 

VlCAR OF WAKEFIELD. 
COTTAGBRS OF GLENBURNIB. 

Sacred Harp. 


*•* Each volume, very neatly bound aud gilt, 28. 6d. cloth ; 4b. morocco. 


UBEFUIa WORKS. 

One Shtlling each, neatly bound, 

ETiQtTKTTB FOR THE LADIES.— FoT^e/A EdUion, 

Etiqubttb FOR the Gentlemen.— TAtr/v-/(DarfA Edition, 

Etiquette of Courtship and Matrimony, wìth a complete Guide to the 

Forms Of a Wedding. 
Hand-Book of Pencil Drawing (Plates). 
A Shillino's Worth of Sensb. 

Thb Weathbr Book : SOO Rules for Tellinir the Weather. 
The Ball Room Preceptor and Polka Guide. 

Languagb of Flowers, with illuminatedcovers andcoloured Frontispiece. 
Ball Room Polka, with Music and Figures. 


iUHanualfS of lEn^tructton ani) 9Imti$(ement. 

Price One Shilling each, neatly printed and illustrated. 

1. Manaal of Flower Gardening for Ladies. By J. B. Whiting, 

Practical Gardener. 2d Edition. 

2. Chess. By Charles Kenny. 

3. . Music. By C. W. Manby. 

4. — Domestic Economy. By John Timbs. 

5. Cage Birds. By a Practical Bird keeper. 

6. Oil Painting ; with a Glossary of Terms of Art. 

7. for Butterfly CoUectors. By Abel Ingpen. Plates. 

8. ■ Painting in Water Colours. 


London.] 
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®(lt'j$ ®a6(net Ittratg (SUWoiws- 


1. DR. JOHNSON'S LIVES of the ENGLISH POETS. 

2. BOSWELL'S LIFE of JOHNSON. 

3. OLIVER GOLDSMITH'S WORKS. 

4. HERVEY'S MEDITATIONS and CONTBMPLATIONS. 

m Theie Works are cleariy and beantiftilly printed by Whittinf barn, and 
each comprised in a handsome fcp. 8vo. voi. Their elegance and cheapness 
render them very suitable for Presenta, School Prizes, or Travellingf Ckvm- 
panions. Prìce 68. eacb, neatly half-bound morocco ; or 98* calf extra. 

** Tilt's Bdition" mnst be specified in ordering^ the above. 


%nmxk Wmh. 


Mr. Henry Mayhew's Book of Science for Boys. 

The Story of the Peasant-boy Philosopher ; or, " a Cbild jratherin(^ 
Pebbles on the SeaSbore." Founded on theLife of Ferinison the shepherd- 
boy Astronomer, and showinr how a Poor Lad made himself acqnaìnted 
with the Prìnciplesof Naturai Science. By Hbnbt Mayhew, Anthor 
of " London Laboar and the London Poor." With Eisrht lUustrationfi 
by JoH N Gilbert» and numerous Drawings printed in the text. Second 
Edition, 68. cloth. 

Captain Mayne Reid's Books for Boys. 

r. The Desert Home; orj Englbh Fbmily Robinson. With 
numerons Illustrations by W. Harvby. Fourth Bdition, doth, 7s.; 
with coloured platea, lOs. 6d. 

II. The Boy Hunten; or, AdrentureB in Search of a White 
Buffalo, with numerons Platea by Habykt. Foaith Bdition« cloth, Ta. ; 
coloured, lOs. 6d. 

III. The Young Voyageups ; or, Adventures in the Fur Countries of 
the Far North. Platea by Hanrey. Second Edition, cloth, 78. ; with 
coloured plates, lOs. 6d. 

lY. The Foresi Exiles ; or, Ferils of a Penimn Family amid the 
Wilds of the Amazon. With Twelre Plates. 7s. cloth; with coloured 
Plates, lOs. 6d. 

The Boyhood of Great Men 

As an Example to Touth. By John G. Edgar. With Oats by fi. Poster. 
Third Edition, Sa. 6d. cloth ; withgilt edgea, 48. 

Footprints of Famous Men ; 

or. Biog^phy for Boys. By J. G. Eooar. Oats by Potter. Second 
Edition, Ss. 6d. clotb; 4fi. giit edgea. 
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Juvenile ^orif— eontinued. 


^n^m^MMtf**^^ 


History for Boys ; 

or, Annals of tbe Nations of Modera Europe. By J> O. Eooab. Fcp. 
8vo. with Illu8trationB by GsoRaB Thomas, Sa. cìoth gilt. 

Memorable Women ; 

The Story of their Lives. By Mra. Newton Crobland. lUnsti'ated by 
B. Poster. Fcp. 8vo. 68. 

The Boy's Own Book : 

a complete Encyclopaedia ot ali the Divenions— Athletic, Sdentile, and 
Recreative— of Boynood and Youth. With several hundred Woodcnts. 
New fiditi(», irreatly eniarged and improved. Handsomely bonnd, Ss. 6d. 

The Little Boy's Own Book, 

An Abridgement of the above for Little Boys. Ss. 6d. neatly bonnd. 

Picture Book for Young People. 

Fifty quarto Platea, with Descrìptions, cloth, Ss. ; coloured, lOs. 6d. 

George Cruikshank's Fairy Library. 

Edited and lUnstratedby George Craikshank. 

I. Hop o* Mj Thumb, Is. | n. Jack and the Bean-stalk, Is. 
in. Cinderella» or tho Qlass Slipper, Is. 

The Comical Creatures from Wurtemberg : 

from the Stuffed Animala in the Great Exhibition. Sqnare cloth, Ss. 6d* ; 
coloured, 68. 


CJomical People 


met with at the Great Exhibition, ft-om Drawings by J. J, Geamdtiub. 
Small quarto, 3s.6d. ; coloured, 68. 


Cotnical Story Books, 

With Coloured Platea. Price One Shilling each. 

1. The Weasels of Holmwood. 
S. The Wonderful Hare Hunt. 
S. Story of Reynard the Fox. 


4. Lady Chafllnch's BalL 

5. Aldennan Gobble. 

6. A Comical Fight. 


Originai Poems for my Children. 

By Thomas Millbr. Profkuely Illustrated. Ss. 6d. cloth. 

The Young Islanders ; 

aTUeoftheSeaward-HouseBoys. ByJfir.TATLOR. Tinted platea, 6b.cL 

History of England, 

fbr Young Persona. By Anmb Lydia Bovo. 80 illustrations. Sa. 6d. 

r^ Il u ^ '' 
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Juvenile Fori»— contìnaed. 


^^»^i^'»^»* ^w <^ì^>^m* é 


Little Mary's Books for Children. 

Prìce 6d. each, proAisely tUnstrated :— 

Priiner *, Spellingf Book ; Reading: Book ; History of Enirland ; Scriptare 
Lesuons; Pirtt Bookof Poetry; Second Book of Poetry; Babesin theWood; 
Pìcture Riddle8 ; Little Mary and her Doli. 

Little Mary's Treasury, 

Beìng Ei(ftat of the above bound in one Tolume, cloth, Sa. 

Little Mary's Lesson Book ; 

containing^ *' Primer,'* ** SpeUinfl^,*' and *' Reading^»" in One Volarne. 
Clotb, gilt, 28. 6d. 

Harry's Ladder to Learuing. 

Picture BookB for Children. Price 6d. each, plain ; Is. colonred :— 


Harry'8 Horn Book. 
„ Picture Book. 


ti 


Country Walks. 


Harry*s Nursery Songs. 
„ SiMPLE Stori Es. 


»> 


/ Nursery Tales. 


Or the Six bound in one volume. Ss. 6d. cloth j or with coPd platea, 6$. 

Harry's Book of Poetry : 

Short PoeiDS for the Nursery. By Eli za Groyb. With nnmerous 
lllustrationa by H. Wbi r, B. Fostbr, and others. Square, cloth. Sa. 6d. ; 
or with coloured Platea, 6b. 

The Playmate ; 

a Pleasant Companion for Spare Houra. With numeroua illustrations. 
Complete in Une Volume, cloth g^lt, 5s. 

The Church Catechism lUustrated : 

With the Order of Confirmation. With numerous Engravings on wood. 
Neatly done up in gilt cover as a gift or reward book. Is. 

Home Lesson Books. 

The Home Frimer, nearlj 200 cuts, dotli, Is. 
The Home Naturai History, cuts, cloth, la. 
The Home Grammar, cuts, cloth, la. 

Bach may be had with Colonred Platea, 28. 6d. 

Home Story Books. 

The Well-bred Doli, cuts, cloth, Is. 
The Discontented Chickens, cloth, Is. ; 
The History of Little Jane and ber New Book, cloth, It. 
Or, with Colonred Platea, Sa. 6d. 
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Juvenile ^or^^— continued. 


Bertie's Indestructible Books. 

Printed bn Calicò, 6d. each. 


l. HORN BOOK. 

2. Word Book. 
8. Farm Yard. 


4. woodsidb. 
6. Wild Bsasts. 
6. BiRD Book. 


Bertie's Treasury ; 

bein{p the above boand in One Volarne. Ss. 6d. cloth. 

9, d, 

Abbott'8 Calbb IN THB Country (Platea) 1 

ARABiANNioHT8,asreIatedby aMotfaerCmanyFlates) 3 6 

Barba tTLD's Lbssons for Children (Colonred Platea) 1 

BiNOLBY'a Storibs ABOUT Dooa (Platea) 4 

BiNGLBY'a Storibs about Instinct (Platea) 4 

Binolbt*8Tale8ofShipwrbck (Platea) 4 

Bi^GLBr'aSTORisa ABOUT HoRssa (Platea)... J 4 

Binolbt*8 TALsa ABOUT BiRDa (Platea) 4 

BiNGLBY*aTALEa ABOUT TRAVBLLERa (Platea) 4 

BiNOLBY*a BiBLB QuADRUPBD8 (Platea) 4 

BoY'a Trbasury of Sfortb and PAaTiMsa (300 Engraving^a by S. 

Williama) fcp. 8vo. cloth 6 

Ch iLD'a FiRaT Lbsbon Book (many Cnta) sqnare^ cloth 3 6 

Fam I LY PoBTRY, by the Editor of " Sacred Harp»" ailk 2 6 

FiouRsa OF FUN ; Two Parta (O>loured Platea) 1 

Flowerb OF Fablb (180 Engn^avinga) 4 

HBR0B8 OF England: lives of celebrated Soldiera and Sailors 

(Platea) cloth fcilt 4 

HBRVBY'aRBFLECTioNa in aFlowbrGarden (12 Colonred Platea) 4 

HiaTORY OF My Pkts, by Grace Greenwood (Coloored Platea) 9 6 

LiFB OF Christ, New Edition (28 Platea) 4 

MOTHBR'aPBSaENTTO HBRDAUGHTBR,aÌlk 2 6 

PARLBY*a ViaiTTO London (CoPd Platea), cloth 4 

Parlour Magio, Amuainf^Recreationa (many Platea) 4 6 

PiCTORiAL Biblb HiaTORY, Complete in 1 volarne, cloth 8 6 

RURAL AMUaSMENTa FOR SCHOOLBOY8 DURINO THE H0LIDAY8 

(Cut8)cloth 8 « 

Sbdowick'8 Storibs for Young PERS0N8 (Platea), cloth 8 < 


%* A detaUed Catalogue of Prebent Booca for Youtr may be had 

on application. 


London.] 
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MINIATURE CLASSICS: 

A Choioe Collection of Standard Works, elegantly printed, illtistrated with 
Frontispiecet, and publisbed at extremely low pricea, with a yiew to exten- 
sive cìrcnlatioo. The bindinj; ia executed in a aaperior manner, and very 
taateflilly omamented. 

Any work may be porchased separately. The prìces per volarne are— 

Omamented cloth, fnlt edg^ea. . 1s. 6d.— Prettily boond in silk a. 

Very handaome in morocco Ss. 

TboM to wUdi A star is prcftxed, being mueh thicker thaa the othwt, are 6d. per woL. extM. 


Bacon *s Bssaya. 

Beattie's Minstrel. 

Channinr 'b Essays. 2 vols. 

Chapone*s Letters on the Mind. 

Coleridre's Ancient Mariner. &c* 
•Cowpcra Poema. 2 vols. ' 

Elizabeth, or the Exiles of Siberia. 

Falconeria Shìpwreck. 

Fenelon's Reflections. 
*GemB of Anecdote. 
«Gema of Wit and Humour. 
*Gem8 trom American Poeta. 
*Gem8 from Shakspeare. 
*Gem8 of American Wit. 
*Gems of British Poeta— 

Ist Ser. Chaucer to Goldsmitli. 
2d „ Falconer to Campbell. 
Sd „ Living: Authors. 
4th „ Sacr^. 
«Goldsmith'B VJcar of Wakefield. 

Goldsmitb's Essays. 

Goldsmith's Poetical Works. 

Gray's Poetica! Works. 

Guide to Domestic Happiness. 

Gregory's Leiracy to his Daugfhtera. 
«HamiUon'aCottagersofGlenbornie. 

ÀM there are KTeral iaferior imitatùms of thU popular teriee, it i» ni 

specuy— "TILTS EDITION." 

The wholeSeries may behad in a Caae, repreaentin^c two handaome Quarto 
Volumes, lettered *' London Library op British Classics,*' which, 
when shnt, is secured by a patent spring^ lock, for d!5. Ss., forming a very 
uselùl and acc^table 

BIRTHOAY AND WEDDINQ PRE8ENT. 


*Hamilton*sLettersonEducation. 2v. 

Lamb'sTalesfhMn Shakspeare. 2v. 

Lamb's Rosamund Gray. 
*lrving*s Essays and Sketches. 

Johns<m's Basselas. 

Lewis's Tales of Wonder. 

Maaon on Self-knowledge. 

Milton's Paradise Lost. 2 vola. 
*More's Ccelebs. 2 vols. 

More's Practical Pìety. 2 vola. 
«Pious Minstrel. 

Paul and Virginia. 

Pure Gold trom Kivera of Wiadom. 
*Sacred Harp. . 

Scott*s BaUads, &c. 
*Scott*s Lady of the Lake. 

Scott's Lay of the Iiast Minstrel» 
«Scott's Marmion. 
«Scott's Rokeby. 
«Shakspeare's Works. 8 vols. 
*Thomson's Seasons. 

Talbot's Reflections and Essays. 

Walton's Angler. 2 vols. 

Wanvirk's Spare Minutes. 

Toung's Night Thoughts. 2 vola. 


uj, in ordering, lo 


If 


SHAKSPEAEE'S DEAMATIC WOEKS. 

COMPLETE IN BIQHT VOLUM Bfl. 

BeautifoUy printed bv Whittinrham ; uniform in size with "Tilt*s Classica." 
Bach volume embelushed witn a Frontispiece, designed by Harvbt, and 
numerous other Engravings, amounting in ali to Fifty-three. 

This elei^ant Edition of the first of English Poets may be had in various 
atyles of bmding, at the following very low prices :— Cloth, gilt edges, and 
omamented, 16s. ; Silk, 20s. ; Morocco, very degant, 288. 


■ 
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^^^^^^^^^^^m*ài v t^ M ^^^^0t^^ 


J. D. HARDING. 


EARLY DRAWING BOOK : 

Elementary Lessons. 6 Numbers, 
18. 6d. ; or in cloth, lOs. 6d. 


DRAWING BOOK for 1847. 
6 No8. Is. 6d. ; or doth, lOs. 6d. 


SAMUEL PROUT, F.S.A. 


PROUr S MICROCOSM ; 

Or, Artist*8 Sketch-book : many 
Hundred Groups of Fignres, Boats, 
Scc. Imperiai 4to. 248. neatly bd. 


ELEMENTARY DRAWING 
BOOK of Landscapes, Building's, 
&c. Six Numbers, Is. 6d. ; cloth, 
lOs. 6d. 


MONS. JULIEN. 


STUDIES OF HEADS : 
By Mons. Julien, Professor of 
Drawing in the Military School of 
Paris. Lithorraphed by T. Fa ir- 
la nd. Six Numbers, 28. each; 
or cloth, 148. 

GEORGE 

DRAWING BOOK OF OB- 
JECTS: Nearly 500 Subjects for 
youn^ Pupils, and Drawing^-classes 
in Schools. Six Nos. Is.; cloth,7s.6d. 

LITTLE SKETCH BOOK: 

EasyStudiesinLandscapeSjFigures, 
&c. Improved Editìon. Foarteen 
Nos. 6d. ; or 2 vols. cloth, 4s. each. 


THE HUMAN FIGURE : 

a Serica of Progressive Studies, 
by Mons. Julien. With Instrac- 
tions. Six Numbers, 28. ; or cloth, 
14s. 


CHILDS. 

ENGLISH LANDSCAPE 
SCENERY : Sketches from Natnre 
for finished Copies. Six Numbers, 
Is. each ; cloth, 78. 6d. 

DRAWING BOOK OF 
FIGURES : Sketches from Life at 
Homeand Abroad. Several hundred 
Figures. Six Nos. Is. ; orbd. 7s. 6d. 


DRAWING COPY BOOKS. 

A New Method of Teaching^ Drawìn^ by meaus of Pendlled Copies, in 
profs^ressive lessons. In 12 Nos. 6d. each. 

*It isnot too much to saythat if this method were unmmUf adopted in otur acboolstt 
would be attended with complete anocesst" 


Andrews* Art of Flower-Painting. Col. Plates. 6 Nos. 2s. 6d. ; ci. Ids. 
Barnard's (George) Drawino Book op Trers. 6 Nos. Is. 
Ba'rraud's Studibs of Anima ls. Six Nos. Ss. ; coloured, 5s. 
Cooper's (T. S.) Drawino Book of animals. 8 Nos. Is. each ; bd. lOs. 6d. 
Dibdin's Easy Drawino Book, and Guide to Skbtchino. 6 Noa. 
28. 6d. ; bound, 18s. 

Lbssons in Water Colours. 4 Nos. 4s. 

Fairland's Juvbnile Artist. 8 Nos. ls. ; cloth, Ss. 
FoRo's Easy Lessons in Landscapb. 8 Nos. 9d. ; cloth, 7s. 6d. 
Grbbnwood's Studibs of Trebs. 6 Nos. ls. ; cloth, 7s. 6d. 
Grundt's Shipping and Craft. 6 Nos. ls. ; cloth, 7s. 6d. 
Hand-BookofPbncil Drawino; or,Self-InstmctorinArt. 2Flates,cLl8w 
Phillips's Etchinos of Familiar Lifb. 3 Nos. ls. 6d. 
Rawlins's Elementary Perspbctiyb. Royal 4to. sewed, 48. 
Sutcliffb's Drawino-Book of Horsbs. 6 Nos. ls. ; cloth, 78. 6d. 
Worsley's Little Drawino Book of Landscapbs, &c. 14 Nos. 6d. ; or 
2 Tols. cloth 48. each. 


London.] 
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ì^ookfi IfleDuceD in ^tict* 


Roman Art. — Il Vaticano : 

an Historìcal and Descrìptive Account of the Charch of St. Peter, and 
the Vatican Muiieum, and Gallerìes. By Erasmo Pistolbsi. In Eig^ht 
Volumes folio, containinr upwards of Nine Hundred Platea. Half-bound 
in morocco, giìt tops, Thirtj/ Guineat, 


Authors of England : 


Portraits of the Principal Literaiy Characters, engraved in Basao-reUero 
by Mr. Collas ; with Lives by H. F. Chorlby. Kdyal 4to. cloth g^ilt, 
publUhed at 3l8. 6d. ; redueed to lOs. 6d. 

The Georgian Era : 

Modem Brìtish Bioffraphy since the Rei^ of Queen Anne. Handsomely 
bound in cloth. Published at 34s. 6d. ; now redueed to L4s. 

The Noble Science — Fox-hunting. 

By F. P. Delmb Radcliffb, Esq. Master of the Hertfordshire Hounda. 
Royal 8vo. Originali^ published at 288. ; redueed to 12b. 


Water-colour Gallery ; 


containinr large and hig^hly-tinished Engravingfs of the Works of the most 
distin^isned Painters in Water-colours &c. 18 Plates, imperiai 4to. 
cloth. Originally published at ^6*3. Ss. ; redueed to 218. 

Museum of Painting and Sculpture : 

a Collection of the prìncipal Plctures, Statnes, and Bas-Beliefs in the 
Public and Private Galleries of £uroi>e. This work, which con- 
tains En^ravin^ of ali the chief works in the Italian, German, Dutch, 
French, and English Schools, includes Twelvb Hundred Plates, and 
la an indispensaole vade-mecum to the Artist or Collector, In 17 hand- 
some vols. amali 8vo. neatly bound, with g^ilt tops. OriginaUy pubìished 
at £11, 17s. ; redueed to £^, 14s. 6d. 

Laconics ; 

or, the Best Words ot the Best Authors. S vols. cloth, published at 128. ; 
redueed to 7s. 6d. 

Travels in S. E. Asia, Malaya, Burmah, 

and HINDUSTAN. By the Rev. H. Malcom. 2 vols. 8vo. pubUshed 
at 16s. ; redueed to 8s. 


Puckle's Club ; 


or, a Grey Cap for a Green Head. Many first-rate Wood Bng^vixiji^ 
dpth. Published at 7s. 6d. ; redueed to 28. 6d. 

The English School of Painting : 

. a Serìes of Eu^^viniips of the most admired Works in Painting and 
Sculpture executed by British Artista, from the days of Hog^arth': with 
Descriptive and Éxplanatory Notices, by G. Hamilton. Four volumes, 
coataining nearly Three Hundred Plates, neatly bound, with giìt tops. 
OriginaUy published at £Z. 12s. ; redueed to 28s. 

Martin's lUustrations of the Bible ; 

consistine of Twenty large and masmificent Plates, designed and engraved 
by John Martin, Author of " Belshazzar's Feast," &c. In a large folio 
volume, cloth. OriginaUy published at £\Q, lOs. ; redueed to £2, 28. 
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